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Why are O-B bushings non-radio interfering at 
voltages much higher than their ratings? The major 
reason is that they are graded and shielded to give 
correct stress distribution. Having a metal internal 
control shield with integral porcelain controls and 
using properly-shaped and placed porcelain barriers, 
O-B bushings would flash over on the outside before 
any part of the inside could become overstressed. 
The oil aids this feature by contacting inside parts in- 
timately and by preventing corona-supporting air 
pockets. The upper porcelain weather casing design 
and external bottom grading shield also contribute to 
the quietness by eliminating external stresses. All of 
these features increase the electrical efficiency. And, 
with the compression assembly and the liberal use of 
a non-deteriorating insulation—porcelain—for the 
internal concentric barriers, they prevent costly 
troubles, making O-B bushings virtually care-free. 
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High Lighis 


Temperature Rise. Measurement of tem- 
perature rise in induction motors is necessary 
to determine ratings, and AIEE standards 
recognize three methods: thermometer, re- 
sistance, and embedded detector. Some of 
the methods are not applicable to certain 
types of modern motors, and therefore rec- 
ommendation is made that the resistance 
method be adopted as standard for partially 
or totally enclosed induction motors ( Tvans- 
actions pages 459-67). Because location of 
thermometers depends upon the judgment 
of the tester, extension of the use of the re- 
sistance method to all induction motors is 
urged, with the necessary revision of stand- 
ard temperature ratings and conventional 
allowances for hot-spot temperatures 
( Transactions pages 468-78). 


Rating of Motors. Both mechanical and 
thermal output limitations must be recog- 
nized ina system for rating of electric motors, 
any such system being arbitrary and de- 
pendent upon the service conditions. The 
increasing variety of motor uses and eco- 
nomic pressure have led to the use of over- 
load capacity in small motors beyond the 
continuous ratings, and therefore a revision 
of American standards fer general-purpose 
motors is proposed to enable the full eco- 
nomic life of motors to be utilized ( Transac- 
tions pages 445-59). 


Temperature Limits. Oil and cellulose in- 
sulation deteriorate rapidly when certain 
temperatures are exceeded, and hence set a 
limit to the ratings of electrical apparatus. 
Life tests now indicate that cellulose will 
undergo very little deterioration up to ap- 
proximately 90 or 95 degrees centigrade in 
the absence of oxygen, and that ratings of 
apparatus from which oxygen is largely ex- 
cluded may be higher than if free breath- 
ing were permitted (Transactions pages 
484-91). 


Social Responsibility. Declaring that it is 
“essential to the maintenance of a demo- 
cratic society and to progress in solving 
baffling social problems to have the talents 
and active citizenship of engineers focused 
upon those problems,’”’ an engineering edu- 
cator places upon the college the responsi- 
bility for developing habits, interests, and 
competences which will enable the engineer 
to co-operate with other citizens who are 
working toward the same ends (pages 367- 
#1). 


Middle Eastern District Meeting. Appli- 
cations of electricity to mining will be dis- 
cussed in a technical session, and a visit to 
an anthracite-coal mine is featured among 
inspection trips at the AIEE Middle East- 
ern District meeting, Scranton, Pa., October 
11-18, for which four other technical ses- 
sions, a Student Branch convention, and a 
testimonial luncheon for Past-President 


Charles F. Scott (A’92, F’25, HM’29), 
are also scheduled (pages 389-90). 


Human Relationships. At the general ses- 
sion of the recent AIEE combined summer 
and Pacific Coast convention a prominent 
power-company executive discussed some of 
the human relationships involved between 
management and workers, business and its 
customers, and business and government. 
He says that the critical developments of the 
past ten years are again bringing human 
values to the fore (pages 371-3). 


AIEE Model Law. The draft of a modei 
law for registration of engineers prepared by 
the AIEE special committee on model law 
and approved by the board of directors at 
its meeting in San Francisco, June 29, 
1939, is published for consideration by 
AIEE members, together with a statement 
of the principles underlying the law and an 
introduction by the chairman of the special 
committee (pages 374-9). 


Aging of Insulation. Organic insulating 
materials deteriorate progressively when 
maintamed continuously at elevated tem- 
peratures. One result of a laboratory in- 
vestigation of aging is substantiation of the 
reasonableness of 105 degrees centigrade as 
the maximum hot-spot temperature for 
purposes of standardization (Transactions 
pages 435-44). 


Great Lakes District Meeting. Technical 
sessions on communication and research, 
electrical machinery and transportation, 
measurements, power transmission and dis- 
tribution, are included in the program of the 
AIBE Great Lakes District meeting, Minne- 
apolis, Minn., September 27-29, as wellasa 
Student Branch convention, inspection 
trips, and entertainment (pages 391-2). 


Magnet-Wire Insulation. Synthetic ma- 
terials have come to occupy an important 
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place in the insulation of electric conductors 
of all sizes, particularly magnet wire. A 
new synthetic-resin coating has properties 
that make it markedly superior to former 
enamel coatings (pages 379-88). 


American Engineering Council. Among 
items appearing in the current AEC Bulle- 
tin are discussion of pending legislation for 
registration of engineers in the District of 
Columbia, and a survey of action taken at 
the last session of Congress for the improve- 
ment of patent procedure (page 395). 


Past-President Scott to Be Honored. 
Among Institute activities commemorating 
the 75th birthday of Doctor Charles F. 
Scott (A’92, F’25, HM’29), will be a dinner 
meeting September 19, to be held by the 
Connecticut Section of which he was a 
founder and first chairman (page 392). 


Voltage Correction. Choice of equipment 
for voltage correction on distribution cir- 
cuits depends on the individual character- 
istics of the system, but the economic choice 
for one system may be representative for 
other similar systems (Transactions pages 
491-8). 


Motor Analogy. The problem of choosing a 
motor for a given duty cycle may be clarified 
by a hydraulic analogy that illustrates the 
relations between torque ability and tem- 
perature rise ( Transactions pages 478-83). 


Officers and Committees. Officers and 
committees chosen to serve the Institute 
during the year 1939-40 are listed in this 
issue. Listings of local Sections and Stu- 
dent Branches also are given (pages 400-04). 


Coming Soon: Among special articles and 
technical papers now undergoing prepara- 
tion for early publication are: an article on 
the nature, properties, and uses of polarized 
light, by L. W. Chubb (F’21); an article 
describing the Boulder-Chino 220-kv trans- 
mission line of the Southern California 
Edison Company, by Harold Michener 
(M’26); an article on a mechanical demon- 
strator of transmission-line surges by C. F. 
Wagner (M’27); an article on determination 
of optimum voltage for airplane electrical 
systems, by V. H. Grant (A’37) and M. F. 
Peters; a paper on the rating of electrical 
machinery and apparatus by R. E. Hell- 
mund (F’13); a paper on loading trans- 
formers by copper temperature by H. V. 
Putman (M’32) and W. M. Dann (F’26); 
a paper discussing the effects of tempera- 
ture on the mechanical performance of elec- 
trical machinery and apparatus by C. Lynn 
(A’38); a paper on the rating and applica- 
tion of motors for refrigeration and air con- 
ditioning by P. H. Rutherford (M’30); 
and papers on load ratings of cable by Her- 
man Halperin (M’26) and maximum safe 
operating temperature for 15-kv paper-in- 
sulated cable by C. W. Franklin (M’24) and 
E. R. Thomas (M’30). 
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Social Responsibility of the Engineer 


ROBERT E. DOHERTY 


MEMBER AIEE 


WY wes stics engineers should assumea larger meas- 
ure of social responsibility has been debated ex- 
tensively during the last decade with practical 
results that are not impressive, yet there appears to be 
significant crystallization of professed opinion. While the 
view still lingers here and there that the engineer should 
stick to his technical knitting, letting other professional 
men worry about the social consequences of his work, 
there is nevertheless a pervasive and growing opinion 
that he should play a more active part in the social realm 
and that his educational preparation should take this aim 
into account. However, the extent of the discussion and 
of apparent agreement upon this point is out of aii pro- 
portion to the practical results, as measured either by 
active participation or by changes in educational programs 
looking to participation. Progress seems to be stymied 
biologically; after professional maturity, we seem to 
exhibit a certain elasticity of professed view but tend 
nevertheless to cling tenaciously to established habits. 
Not having participated, we don’t start. Thus as a pro- 
fession of engineers and educators we seem to agree upon 
principle, and more or less let it go at that. 

There is significant evidence of this attitude. While a 
few national engineering societies appear interested in 
social values that might come from united effort, others 
seem indifferent. Witness the precarious status of the 
American Engineering Council, which is withering from 
lack of support; yet it represents the only national 
medium through which the engineering profession as a 
whole can serve national welfare as well as its own inter- 
ests. And it is my understanding that the Council has 
done a good job within its means. Another exanuple is the 
Engineers’ Council for Professional Development. This 
is the only organization that is constituted by proper 
representation to lift the engineering profession on all 
fronts to the level that it deserves and that we all wish 
for. And it has made measurable beginnings in four im- 
portant directions, as presumably you all know. Yet the 
reservations with which some engineering societies enter 
it indicate a significant attitude of self-sufficiency. Natu- 
rally it is not for me to question in the least their full 
right to any attitude they wish to assume. I am merely 
citing it as evidence to my point that the engineering 
profession, although tending to agree that the engineer’s 
station in society should be higher and his responsibility 
greater, has not yet reached the point of doing much about 
it. Neither has the teaching profession, as a glance at 
engineering curricula will indicate. A few show some 
revision toward the end of greater social and humane 
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understanding but by and large the portion of the cur- 
riculum assigned to this end is distressingly meager. 
Status quo tends to persist. 

Meantime national life proceeds more and more pre- 
cariously. While we tire of hearing tales of woe, the ugly 
fact is that strife and confusion characterize the American 
scene. Pressure groups fight for selfish advantage; 
political demagogues try to outdo each other in leading 
raids upon the public treasury; labor fights with em- 
ployers and with itself; and government and business are 
at loggerheads. Although Theodore Roosevelt invented 
the ‘‘square deal,’’ Woodrow Wilson the “new freedom,” 
Hoover the ‘“‘new era,’ and Franklin Roosevelt the “new 
deal,’ nevertheless, after a generation of political dis- 
covery and invention, the American people have become 
more baffled than ever in their efforts to incorporate the 
vast discoveries and inventions of science into their 
scheme of living, so that they might realize in peaceful, 
prosperous, and happy lives the limitless potentialities of 
these intellectual and material achievements. Individuals, 
groups, classes, and nations quarrel over the division of 
limited production instead of co-operating to provide an 
abundance for all; and they wantonly squander existing 
values and mortgage those of the future. Youth is 
discouraged; business men are confounded; trustees of 
great endowments don’t know what to do; men without 
funds and men without work don’t know what to do; 
nobody knows what to do! 

What is the outlook? One’s optimism is, I realize, 
likely to be adversely conditioned by immediate cir- 
cumstances such as these I have just mentioned. On the 
other hand, the mere exhibition of optimism unfortunately 
is not very fruitful in an analysis; and whistling in the 
dark will not stop the lurking gangster. So for the next 
few minutes at least I may appear to assume the role of 
the pessimist, for I must confess that within my limited 
view there is little promise of long-range social felicity 
unless I postulate some new element that is not yet 
manifest in the body politic. 

History is not reassuring. In his article ““Are Revolu- 
tions Necessary”’ historian Guy Stanton Ford, now presi- 
dent of the University of Minnesota, said this: 

“To the question ‘Must short-time and long-time changes end 
always in conflict and violence?’ the historian can only answer with 
certainty that the clash between beneficiaries of the existing order 
and exasperated advocates of change has always so ended. Each 
time, resistance to modest reform is blind to the wisdom of conces- 
sion and the necessity of change. If concessions are made, they 
come too late. The demands have risen and the price of peace is 
again too high, only to become again too cheap. The reactionary 
breeds the radical among reformers, the approaching conflict falls 
under the leadership of these two opposing extremes, and the con- 
flict follows. The process has been repeated so often in so many 
fields that it appears inevitable and, historically speaking, neces- 


sary. 
“Alave we before us any hope that mankind has, after all these 
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centuries, learned a way to make, without violent dislocation, the 
necessary readjustments in his relations to his material environment 
and his fellow man?” 


To President Ford’s answer that there may be hope if 
we can learn to be tolerant and maintain the sanctity of 
free press, free speech, and the scholar’s immunity to 
pursue truth, I would add two other essentials: (1) 
that we learn to make practical use of a new power within 
eur reach that the generations of history did not have— 
the power of reasonable prediction that may come from 
the scientific method if it be applied to social and economic 
problems with the same intelligence as it has been applied 
during the last few generations to physical problems; 
and (2) that in our democracy we find a way to accomplish 
widespread social interest and understanding among pro- 
fessional men. Tolerance is necessary, but understanding 
there must be also; the issues even in their simplest forms 
become too much for most untrained, uninformed minds. 
There must be here and there among the masses cultivated 
intellects that can understand and give support to informed 
decision. And there must be in the councils of the state 
and nation not merely professional expertness, but expert- 
ness fortified by broad social understanding and a willing- 
ness to co-operate. 

I am clear that there is not a political panacea for our 
woes. Many feel that a less severe attitude by the na- 
tional administration would be helpful, but I am confident 
that neither such an attitude nor a change of adminis- 
tration would solve the problem, because at bottom it is 
not political. It existed before the present administra- 
tion came to office and will continue when a new adminis- 
tration comes to power. Social forces of the character 
and magnitude of those which now press us are not to be 
controlled by the fickle furor of partisan politics. Oscil- 
lating like a mighty, sweeping pendulum, they swing us 
back and forth with ever-increasing violence between glut 
and poverty. And it will take more than political 
oratory to deal with the situation. 

The job of professional statesmanship is to see that an 
end be put to the political hand-to-mouth method of 
dealing with social problems, and thai these be recognized 
and attacked early enough and intelligently enough so that 
people’s minds may become gradually accustomed to the 
new ideas involved. Then perhaps necessary change may 
be effected without violence and chaos. It is my purpose 
during the next few minutes to outline how I think 
engineers should enter this situation: why they should 
assume greater social responsibility, what it might be, 
and how their active interest might be won. 

The fundamental ground on which I believe engineers 
should assume greater social responsibility is the fact 
that, after all, we live in.a democracy. I have found it 
difficult to elicit interest in this idea because there is a 
widespread inclination to regard allusions to democracy 
and competent citizenship as sentimental vapor—as some- 
thing nice to talk about, especially on flag day, but not in 
serious meetings of the kind I take this to be. Such 
matters are left largely to primary and secondary schools. 
But I do hope we can set aside such insidious prejudices if 
we have them, because there is involved here a deeper 
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significance than momentary patriotic fervor; a greater 
responsibility, especially for professional men, than merely 
voting, accepting majority rule, and understanding the 
machinery of government. Our question transcends 
these; it strikes at the heart of the matter. Lifted out of 
the welter of confusing elements, the question we must 
answer is whether in our thinking and planning in con- 
nection with the future of engineering and engineering 
education in this country we are ready sincerely to accept 
as a philosophical basis the principle of democracy. If 
we are not, then I recommend that we prepare our exit. 
If we are, then we are obliged, if we be rational, to accept 
the implications. 

These are simple. Ifthe people or their representatives 
are to settle questions of state and national concern, then 
certainly they must be competent to do so, or the whole 
system becomes a farce. Indeed it appears already to be 
approaching this. Issues have become too complex for 
the masses to understand; indeed they have become too 
complex for those whose business it is to understand and 
deal with them. By the very nature of the case, there- 
fore, if we accept the theory of democracy we must accept 
also the proposition that there should be available to 
government at all its levels intelligent understanding and 
competence to deal with problems of statesmanship that 
have to be solved. 

Such competence in a democracy cannot be confined to 
a capacity for balancing the relative advantages of dif- 
ferent courses of action and approving that course which 
appears best; it must include as well competence in the 
use of present-day facilities for making these alternatives 
understandable to the voters by whom basic issues are 
decided. This requirement carries the problem into a 
field which scientifically trained men are frequently reluc- 
tant to enter—that of publicity and propaganda. But 
unless educated citizens are prepared to make themselves 
competent in this field for the benefit of society at large, 
their efforts, no matter how wisely conceived, will be 
overwhelmed by the propaganda of pressure groups who 
pursue selfish interests and who frequently have the 
skill to clothe these interests in the robes of patriotism 
and public welfare. Educated citizens must learn to 
explain social problems as well as to solve them. 

To my mind, therefore, acceptance of the principle of 
democracy implies a new emphasis in education and a 
new sense of responsibility of citizenship on the part of 
professional mén, not only as individuals but also as 
organized professional groups. It seems to me necessary 
that there be a pervasive infiltration, among the citizenry, 
of professional people who will have become socially 
literate and who will feel the responsibility that goes with 
advantage and privilege; and further that professional 
groups hold constantly and pre-eminently in view their sta- 
tus as organic units of a democracy now under stress and 
their responsibility to help save it for future generations. 

Then there are other grounds, I contend, on which 
engineers have an especial responsibility. In proposing 
these grounds, however, I hope I need not disclaim the 
supposition that engineers are self-righteous and endowed 
with special intellectual gifts and that therefore as a pro- 
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fessional group they are the hope of the world. There 
are, however, two special facts regarding engineers that 
place them in a unique position, and I need do no more 
than mention them to this audience. One is that the very 
nature of their professional work affects social organiza- 
tion. For example, in industrial management where they 
hold forth, social and economic problems loom large. 
Moreover, their technical achievements are associated 
with the origin of basic social problems—for instance, 
immediate technological unemployment and the rapid, 
fundamental alteration of the physical environment of 
society. Thus being the authors of, and therefore in- 
timately understanding, the causes themselves, they should 
be in an advantageous position to learn how to contro! the 
effects. 

The other special fact is the effectiveness of the engi- 
neer’s method. The care and objectivity with which he 
approaches a problem, his insistence upon understanding 
its elements as far as may be practicable before deciding 
upon plans, the impartiality of his decisions, the firmuess 
of his execution—these are certainly something to be 
desired in social and economic affairs. The discipline of 
dealing with facts and principles that demonstrate them- 
selves—sometimes publicly, if the bridge fails—has been 
widely and justly praised as a commendable attribute of 
the engineer’s calling. So I am only repeating a common- 
place when I propose that there is undoubtedly something 
in the engineering method, the scientific method, that is 
wanting in many social procedures and that could with 
great profit be exercised there. But believing this, I yet 
know that it would be putting the doctrine of transfer 
of ability to severe stress to move the engineer with his 
present knowledge and method over into the social realm 
without an appropriate leavening of his mind with humane 
appreciation and social understanding. But with this, I 
am confident that his method would greatly reinforce the 
attack upon those social problems that are related to his 
fields, or are a part of them. 

Thus his method and the social implications of his work 
are cogent reasons for his assuming greater social re- 
sponsibility ; and added to these is the fundamental propo- 
sition that responsibility is doubly implied in democracy— 
through his citizenship and his organized professional 
connections. 

What might that responsibility be? In what ways 
might the engineer become socially more serviceable? I 
have already indicated this in general terms. To be 
more specific brings one close to the realm of speculation. 
What, for instance, might the engineer actually do as an 
educated citizen? Just what every other educated citizen 
should do: Keep informed regarding public issues, arrive 
at intelligent convictions, and give these as forceful ex- 
pression as possible by such means as may be at his 
command. These means obviously include active co- 
operation with other citizens in the promotion of causes 
which appear sound; helping the masses understand; 
and taking a much more extensive hand in public service 
in his local community, or in state or national affairs. 

Moreover, engineers are increasingly forced to assume 
social responsibilities incident to their professional service. 
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Managers and promoters of new technical undertakings 
must, willy-nilly, take account of the social consequences of 
alternative approaches to problems which have to be 
solved, and because the social and the technical aspects of 
these problems are interwoven, the two must be handled 
concurrently. The engineer who is blind to the social 
implications of his work is a less efficient engineer when 
social problems are involved than the one whose analysis 
includes necessary social factors, because whether we like 
it or not these have become a part of engineering activity. 
The engineer’s achievements in management on the ma- 
terial, technical, and economic sides have been magnificent, 
and he has frequently rendered notable service on the 
social side of his undertakings. In other cases, however, 
social ills, avoidable and unavoidable, have accompanied 
engineering progress, and it has become clear that the 
engineer has an important responsibility in helping to 
ameliorate these conditions. And in the midst of manage- 
ment he certainly is in a most favorable location to do so. 

And finally as a member of organized engineering groups 
he might together with his colleagues exert telling in- 
fluence upon important national problems. Most cer- 
tainly in those which involve engineering elements he 
should have a strong voice in the forming of policy as well 
as the responsibility for technical plans. And more 
general still, he should be represented on equal footing 
with other professions on commissions and councils of 
government that might work out intelligent reeommenda- 
tions regarding long-range policy on which legislative 
bodies or administrations might act. In other words, 
wherever intelligent group procedure is required in con- 
nection with the problems of the democracy, the engineer 
should be represented. 

But what can be said of the view one occasionally meets 
that the engineer’s business is engineering, and that social 
and economic matters should be left to the sociai scien- 
tist? There is no berth in my mind for this opinion for 
two reasons: It stretches too far the theory of the division 
of labor, and it contravenes the principle of democracy. 
Experience proves division of labor to be sound in the 
building of a gun or automobile, but not where the business 
is settling what human relationships and human interests 
should be. It is one thing to have the several operations 
of shaping and assembling material parts done independ- 
ently by different individuals according to an organized 
plan, aiid quite another to try to make the general plan 
itself by that method. And this is what we are discussing. 
Of course we should say that the strictly technical business 
of the social scientist should be done by him, of the engi- 
neer by the engineer, and of every other profession by that 
profession. But there are two things we must not do. 
We must not try to bound professional fields by straight 
lines when the boundaries are inherently irregular zones; 
rather we must articulate effectively those protruding 
areas at the boundary that should extend continuously 
from one field to another so that the whole pattern might 
represent an integrated, organic, social unit. And 
secondly, we must not confuse expertness in a particular 
field with qualification for forming general judgments as 
to social policy and plan. The medical profession should 
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not itself decide whether we should have socialized medi- 
cine, but it should submit to a representative professional 
body the technical implications of such a policy; the 
legal profession should not itself decide upon laws, but 
certainly should deal with the technical business involved 
in their preparation and interpretation; the engineering 
profession should not itself decide whether we should have 
TVA, but certainly should make and interpret the results 
of its calculations; and the social scientist should not de- 
cide whether we should have a Federal Housing Authority, 
but should obviously make and submit his technical 
findings in relation thereto. Each profession must of 
course be responsible for technical expertness, and up to 
this point the theory of the division of labor is applicable; 
but no profession can be depended upon alone for judg- 
ments that involve interests and factors extending beyond 
its purview. And since there is not a super-profession— 
for most of us do not accord to social scientists this dis- 
tinction—to which can be assigned the job of forming over- 
all judgments and framing recommendations of wise 
policy and plan, the theory of the division of labor is 
found wanting at that point. Anyway, in a democracy, 
who is the social scientist to determine alone what social 
policy and plan should be? who the engineer? the busi- 
ness man? who indeed? None is competent. The job 
is too big, the ramifications of interest too extensive. But 
even if one were competent, it would contravene the 
principle of democracy to have proposed policy arrived 
at that way. Without a super-profession, and presum- 
ably without a dictator, to do our thinking for us, and yet 
with problems of social policy and plan so complex that 
expert professional thinking must be given to them, we 
are, it seems to me, inevitably committed to the more 
clumsy but democratic scheme of conference or council 
for reaching intelligent proposals in which the people, or 
legislative groups, might have confidence. Thus such 
councils would provide technical expertness, balance of 
interests, and the effective joining of boundary connec- 
tions between related fields of social activity. All of 
these are essential and they cannot be achieved through 
the policy of professional isolation. The engineer cannot 
delegate his responsibility to the social scientist. 

But it is idle to talk about social responsibilities which 
the engineer might assume unless there be some prospect 
of getting him interested. This is the crux of the matter. 
I do not have the answer, but I do have a theory. Iam 
clear, in the first place, that there is very little prospect of 
getting him actively interested by talk. Discussion and 
exhortation seem ineffectual in exciting in mature man a 
new interest—one that will bring action along a line funda- 
mentally different from that of the past. Why this is so 
is a matter for the biologist and psychologist; the ex- 
planation is not important here, but the fact itself is. 
Hence I see only little hope in discussion; most mature 
men are going to continue doing what they have done. 

My theory is that active interest will follow competence. 
Given understanding and intellectual competence in the 
matter, interest will follow. If my observations are 
trustworthy, graduates follow essentially the interests 
they have cultivated in college; if not those within the 
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immediate boundaries of the profession itself, then at 
least those of both subject matter and method that in 
college demanded a significant part of their attention. 
For illustration, in law such matters as social relation- 
ships and organization, business, finance, and discipline 
in careful statement are associated directly with the 
study of law itself. Graduates of law pursue legal prac- 
tice, but they also gravitate to general management, 
politics, and banking. In medicine, on the other hand, 
there is little associated with the study of this field that is, 
at the same time, related so directly to fields outside the 
profession itself. And graduates of medicine, forming 
perhaps the most closely knit of the professions, stick close 
to medicine. In engineering again we have diversity. 
Planning based on clear-headed objective study and cal- 
culation, and the execution of plans, all in connection with 
material things—these have characterized the dominant 
interests of engineering students. And the graduates 
engage not only in technical pursuits, but also in industrial 
management and business. The question may be legiti- 
mately raised whether particular interests are pursued in 
college and afterward because they are inherent, or whether 
pursuit in college creates the interest. But the question 
has little point. The inference we have drawn is that 
whether the interest exists beforehand or is created, it is 
nevertheless cultivated in college and this cultivation 
profoundly influences the direction of later activity. 

Here at least is a theory as to how the engineer’s interest 
might be won. It means turning to youth; it means 
turning to education. If it is essential to the maintenance 
of a democratic society and to progress in solving baffling 
social problems to have the talents and the active citizen- 
ship of engineers focused upon those problems, habits must 
be formed in college, interests stimulated, and competences 
developed which will enable the engineer to co-operate 
naturally and effectively with educated citizens from other 
fields who are working toward the same ends. 

This theory places responsibility for the initial step 
in the process squarely upon the shoulders of engineering 
educators, and this is a heavy and pointed responsibility. 
The initial step is difficult to take for reasons I have already 
stated, but unless we are to be in the position of shirking 
responsibility and of drifting in the face of danger under a 
policy of technical self-sufficiency, we must act. We must 
provide in the curriculum enough time and sufficient 
guidance of the right kind so that our engineering students 
will have reasonable opportunity to prepare themselves 
for the responsibilities they will meet in the day they reach 
professional maturity. If our national situation is 
difficult to understand and deal with, theirs will be more 
so; and we must help them get ready. 

I need not repeat here the difficulties involved in the 
fundamental revision of the curriculum. Inadequate 
time, rigidity of view, vested interest, unwarranted in- 
sistence upon specialized skills and knowledge—all of 
these loom ominously at the first move toward change. 
I know what they are. But I am clear that we can im- 
mensely improve engineering education toward the ends of 
social understanding and at the same time toward the 
ends of engineering science and method, and still keep 
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the process within the present framework of undergraduate 
and graduate study. 

I have just said that the responsibility upon engineering 
educators is heavy and pointed. Other professions may 
permit the creeping ossification of view to blind them in 
their mature years to the necessity of change and read- 
justment, but if the United States is to emerge from chaos 


and endure as a democracy, as a land of free men, then 
each new professional generation must be nurtured not 
in the same atmosphere and professional lore as their 
fathers and grandfathers but in the light and knowledge 
and purpose of their own day. And if this is to be so, 
then the teaching profession must make it so. The re- 
sponsibility cannot be evaded. 


Human Relationships 


ADAM S. BENNION 


T WAS my privilege to be 
in New York City on the 
day the King and Queen of 

Great Britain were tendered 
their great reception. I was 
not particularly surprised, 
therefore, when upon their 
arrival back home in London 
the King made the following 
remarkable statement: 


“The detailed story of our travels is familiar to you by the daily 
press, the news reels, and the broadcasting corporations which, on 
both sides of the Atlantic, have reported it with accuracy and 
sympathetic understanding. I shall only try to tell you some of 
the impressions of my journey that remain in my mind. First, and 
deepest, is that even in this age of machines and mass production 
the strength of human feeling is still the most potent of all forces 
affecting the affairs of the world.” 


I take this statement as my text. 

The history of the United States, brief as it is, is rich 
in achievement. We have faced problems of pioneering— 
of financing—of engineering—of construction—of sell- 
ing—of accounting. All these are essential to the prog- 
ress we have made. Just now, however, a new problem 
is conspicuous—-not that it is entirely new, for it has al- 
ways been important, but just now it is taking on added 
significance. Crises always serve to emphasize human 
relationships. That is true whether in the home, or in 
the school, or in the community. Crises test the fiber of 
men. When things go wrong it is natural for us to fix the 
responsibility—to blame somebody—to urge new pana- 
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Some of the human relationships involved be- 
tween management and workers, business and its 
customers, and business and government are dis- 
cussed here by a prominent power-company 
executive, who takes as his text the statement that 
“the strength of human feeling is still the most 
potent of all forces affecting the affairs of the 
world,” 
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ceas. Certainly the diffi- 
culties of the last ten years 
have stirred up strife among 
men. 

We have faced great hu- 
man problems before. We 
faced them in the days of the 
American Revolution, when 
men fought for liberty. We 
faced them in the days when 
those same men struggled to formulate the foundations 
of our constitutional procedures. We faced these same 
problems in Civil War days, when men again fought to 
establish equality and to preserve our freedom. 

In these last ten years men have been engaged in one 
more great struggle—this time for greater security and 
for a more equal share of the benefits of civilization. 
Civilization works in pendulum swings. For the last ten 
years we have been swinging in the direction of increased 
social privileges. Attempts have been made to safeguard 
men against unemployment, old age, sickness, and kindred 
dreads. America has been given a new social conscious- 
ness toward these responsibilities. In my judgment, 
business hereafter will always be more mindful of its 
human problems than it has ever been before.. Unfortu- 
nately, sociological procedures are not quite so scientific as 
enginecring procedures. No doubt we shall make mis- 
takes. We need to counsel together on what I think is 
the biggest problem before America today: ..,.how to attain 
a sensible degree of social security without endangering 
the very principles upon which American civilization has 
been built. 

Certainly that civilization has rested to date upon the 
driving force of individual initiative and freedom of enter- 
prise. Whatever its shortcomings may be, American 
industry has built of this country the most outstanding 
nation in the world today. No totalitarian scheme can 
take credit for American achievement. No such scheme 
elsewhere in the world can match what America has done. 
The fact that problems exist should not lead us to destroy 
our pattern of living. Let’s briefly look at some of our 
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human relationships in an attempt to discover what the 
problems are and what may best be done about them. 


IRST of all, there is the problem of management and 

men. For some time I have been working in an 
organization which has recently been unionized, and 
therefore I come to you with full sympathy toward labor. 
I am convinced that working together men and manage- 
ment may build a great future. Working at cross pur- 
poses they can make progress impossible. The history of 
labor reveals very clearly that the laboring man is gradu- 
ally coming into a better world. It is interesting to note 
that the summary of a survey of manufacturing institu- 
tions employing 8,000,000 men shows that in 1914 factory 
employes averaged 24¢ an hour; in 1937 the average was 
71¢. In that same period their work week was cut from 
51 hours to 40 hours. Whereas in 1914 they received 
a weekly pay check of $12.72, in 1937 they were getting a 
pay check 128 per cent higher. Then, too, men have 
been coming into a greater voice in the direction of the 
institutions with which they are connected. Great 
strides have been made since the days of slavery and 
serfdom. No doubt further adjustments will still be 
worked out. We need further understanding between 
management and men. Management needs to be more 
sympathetic; needs to be clearer in its provisions for the 
welfare of men. But men, also, need to be more mindful 


of the problems of management, its hazards, its responsi- - 


bilities. In my judgment, if we ever needed in human 
relationships the genius of engineering technique, we need 
it right now. Men and management more than ever need 
to sit down around a common table to discuss their 
mutual relationships. These are not so simple as some 
men would have us believe. Management rests upon 
capital, and capital goes to work much as men do—only 
when the rewards justify it. Capital involves tremend- 
ously more than mere money; it involves creative ideas; 
it involves the genius of organization and managerial 
direction. 

Statisticians are discovering that scine $8,000 on the 
average must be invested to give employment to a single 
man. Money must be invested if men are to work. Idle 
money, lying in the banks—afraid to go to work or with 
returns so low that they do not encourage money to come 
out of the cellar—these things explain why so many men 
are idle in America today. It becomes increasingly clear 
that any program which threatens and browbeats money 
on the one hand and attempts to put men to work on the 
other is doomed to failure. The laboring man, in his own 
defense, should encourage the use of money at a reasonable 
return. It is foolish for men to condemn the agencies 
that in the last analysis must provide them the privilege 
of working. 

There are other problems that need to be jointly thought 
through by management and men. Men need to know 
the costs involved in doing business—costs of the use of 
money; costs of rent; costs represented in taxes, in ma- 
terials and supplies. 

We talk a very great deal about profit-sharing. In all 
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fairness we ought to talk also about loss-sharing, because 
the American plan of business is not just the profit plan— 
it is the profit-and-loss plan. Men need to be helped to 
understand more fully how wages are fitted into the general 
scheme of these costs. Then, too, further study needs to 
be made of the question of wages themselves. Who 
ought to be paid what and why? What is a man really 
worth? Measured in terms of responsibility, or of earn- 
ings, or of hazard, what should a given job pay? 

Men generally are reasonable. They will want to do 
the fair thing when they understand. They need further 
to understand the complications of business. Manage- 
ment, too, must come into a fuller appreciation of its 
responsibilities to men. More careful study needs to be 
made of working conditions, of wage scales, of training on 
the job, and of provisions against sickness, accident, and 
old age. Certainly arbitrary rulings have been made in 
the past and human feelings all too frequently have been 
ignored. Together men and management can find sensible 
answers to all these problems. A willingness to give and 
take will find a solution to almost any one of them. Cer- 
tainly it is primitive to proceed on a basis of shutdowns, 
layoffs, arbitrary disciplining on the part of management. 
It is equally primitive to resort to strikes and picketing 
on the partof men. Reason and sympathetic understand- 
ing are still our best guarantees toward a sensible answer 
in this first field of human relations. 


HERE is a second outstanding problem in the field 

of industry—the relationship between institutions 
and their customers. After all, institutions are set up to 
be of service to people. It is an odd thing to witness the 
spectacle of institutions condemning the people they serve, 
or of people stirred to hatred against the institutions 
which would serve them. Unfortunately, when the crack- 
up of 1929 occurred, business was charged with the major 
responsibility for the failure. Men and women have been 
taught not only to distrust business, but to hate it; and 
yet the prosperity of America is the prosperity of her 
business institutions. Confidence is the keynote either to 
recovery or to sustained progress. 

We are gradually learning, too, that businesses go hand 
in hand. Whenever one fails, all others are made to 
suffer. 

I pay my tribute, in passing, both to the men in business 
and to the customers whom they serve. Both groups, by 
and large, arefair. Again it isa question of mutual under- 
standing. There is no magic about public relations. 
There is no new panacea and no new device that will 
work out free from difficulties. Business needs to be 
more mindful of its customers; needs to do a better job of 
service; needs to treat its customers more as guests. 
May I quote one of the best statements I have yet en- 
countered in the field of improved relationships between 
institutions and their customers: 


“Tt is no longer sufficient that business produce goods or services 
of the kind customers want at a price that customers can pay. 
Although heaven knows that in itself is hard enough to do. In 
addition—and here we break into a new field of management re- 
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sponsibility—business must provide and dispense those goods and 
services im a manner to win general approval and under circum- 
stances that will promote social as well as economic progress. The 
great lesson that business is learning is that people are interested in 
more than just the product and the price. They are interested in 


the way things are done, in what might be called the social products 
of industry. 


“Defined broadly, good relations with the consuming public is 
not something that industry can achieve throu gh publicity or through 
the activities of a particular department of the organization. Public 
relations is not a specialized activity like production, engineering, 
finance, sales. It is rather something that cuts through all these 
as the theme for each. It is an operating philosophy that manage- 
ment must seek to apply in everything it does and says. It is the 
philosophy of saying sincerely things people like—and saying them 
the way they like. It is more. It is the philosophy of doing things 
people like—and doing them the way they like. And, remember 


this, the doing is more important than the saying. But the doing 
alone is not enough.” 


(—Paul W. Garrett, General Motors Cor poration) 


Would you read further into this field, turn to ‘‘Ten 
Ways to Make Your Customers Like Your Company,” by 
James E. Davidson (A’17, M’17), president of the Ne- 
braska Power Company (Bulletin of the Edison Electric 
Institute, volume 6, 1938, pages 284-6). 


So FAR we have touched briefly on two of the out- 
standing problems in the field of human relationships: 
the problem of management and men, and the problem of 
the relationship between institutions and their customers. 
May we turn now, briefly, to a third consideration, 
namely, the relationship between business and govern- 
ment. 

No one can face the developments of the last few years 
and not be aware that that is one of the greatest problems 
in America. There was a time, if I can clearly read the 
history of my country, when the primary business of 
government was to do what men could not do for them- 
selves. Now there seems to be a tendency to let govern- 
ment do whatever government may aspire to do. Busi- 
ness finds itself in competition with its government at so 
many turns nowadays that one really wonders whether 
government proposes to take over the whole field of busi- 
ness. It is interesting to review the story of Egypt, and of 
Assyria, and of Babylonia, and of Greece, and of ancient 
Rome. All that happened to those countries should lead 
us to pause. We have had our constitutional government 
for only 150 years. We are a young nation as civilization 
is chronicled, and yet, we are following the tendencies that 
have cracked up all the civilizations referred to. They 
cracked up economically. They rolled up tremendous 
debts from which they could find no release. In our own 
country we have piled up a tremendous debt. Our gov- 
ernment has entered into fields of competition with scores 
of its industries. There is a growing disposition to center 
more and more of our activities in Washington. I don’t 
argue that the government cannot run the railroads or the 
telephones. JI am aware that the government can operate 
the power business. The government, too, can furnish us 
with food and clothing, if it chooses. But once the 
government does all these things, American democracy 
becomes a memory. 
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Let me illustrate out of my own field. Certainly there 
the government has overreached its original boundaries. 
In the name of a yardstick experiment it has plunged into a 
program with the Tennessee Valley Authority which 
threatens to socialize the whole power program. You 
hear no more of the yardstick these days. Evidently it 
has been lost in the schemes of reforestation, of flood con- 
trol, and of social rehabilitation. Let’s look at a concrete 
example. The government is faced with the problem of 
flood control, or of reclamation. In the natural course of 
its development it must build a dam. A natural result is 
the production of power. I have no quarrel with the 
program up to that point; but when the power is pro- 
duced, what need is there for the government to set up its 
own agency for distribution when to do so it must destroy 
agencies that have already done the work of pioneering 
and of building up the territory? Does the government 
say, ‘‘The eosts are out of line’? Certainly these costs 
can be determined and controlled without crucifying exist- 
ing institutions. Does the government say, “We must 
extend service to the frontiers’? Certainly that is a 
worthy purpose. But the government, again, can do this 
work of reachitig out to the far corners either by way of 
gifts or by way of subsidies to agencies already established. 
In the American scheme of things it is always fine to see 
that we have an umpire to see that the game is played 
fairly. It isan American practice in baseball, basketball, 
tennis, and football. But when Uncle Sam aspires to play 
left halfback on the football field—when he takes the ball 
under his arm and heads toward the goal—at the same time 
presuming to be the umpire—sooner or later that practice 
will develop into a rotten game. 


In order that this may not stand as a mere negative 
criticism, may I close this discussion with a few construc- 
tive suggestions which, in my judgment, will promote the 
relationship between government and business: 


First, let the government concern itself with problems that every- 
body will agree belong to it, such as national defense, highway 
construction, reforestation, and the preservation of law and order. 


Second, let it withdraw from activities in which it finds itself in 
competition with private agencies already established and doing a 
creditable job. 


Third, if it desires to extend benefits and services, let the govern- 
ment do so through agencies that have already been built up in the 
spirit of American industry and that to date have made this country 
possible, and that now propose to sustain it. 


Fourth, let the government cease its industrial indictments and its 
appeals to class animosities. 


Fifth, let the government set industry free to expand not in words 
only, but in performances that make its words ring true. 


Much has been said in recent years about driving money 
changers from the Temple. Iam aware of that quotation. 
But it does not represent its Author at His best. That 
same Man, under the stress of a very vexing situation, 
declared as He meditated: ‘“‘He that is without sin, let 
him cast the first stone.” 


In this good land of ours, in the spirit of Him who is 
responsible for both statements, we need a little less of the 
reformer and a lot more of the Redeemer. 
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Principles Underlying the AIEE Model Registration Law 


1. Legislation of this type is enactable only for 
the public benefit and should be limited to that ob- 
jective. Any benefit to the profession should be 
incidental. 


2. Legislation is prefaced with statement of pur- 
pose. The purpose of enactments on engineer 
licensing usually reads “‘in order to safeguard life, 
health, and property.’”’ Enactments should avoid 
embodying provisions beyond the stated purposes 
and for unnamed ulterior objectives because such 
provisions would depart from the basic principle of 
truth which is the keystone of ethical engineering 
practice. 


3. Public benefit will be protected in the maxi- 
mum possible degree if it is assured that those who 
offer engineering services to the public are com- 
petent to render the service contemplated. Legis- 
lation can assure that certain minimum standards 
of competence exist and can provide for enforce- 
ment. It cannot attempt more than this. The 
public must determine for itself any necessity for 
competence in excess of the minima. Higher de- 
velopment of engineering competence beyond these 
minimum requirements continues to be the objec- 
tive of engineering educational institutions and 
engineering societies, and its attainment is assured 
without legal requirement. 


4. To assure these conditions it is not necessary 
that all engineers be subject to legislation but only 
those who offer service for hire, or are public em- 
ployees. 


5. The practices of engineering may be broadly 
classified as: 
A. Those in which engineering service is the final 
objective as a business enterprise and for profit. 
B. Those in which engineering is but one of sev- 
eral elements in the final product of an enterprise. 


6. In classification A the engineer must assume 
final responsibility. In this class are the so-called 
“professional engineers’? who offer professional 
service to the public for hire, either to individuals 
of the public or who are engaged in the execution of 
public projects as employees of the State or of the 
political subdivisions thereof. 


7. In classification B the responsibility lies with 
the organization as a whole. In this class are the 
engineers (research, design, planning, or construc- 
tion), for example, in the employ of manufacturers, 
utilities, and educational institutions. Here engi- 
neering is the means to an end. The final de- 
cisions and responsibility lie with these legally re- 


sponsible corporations and are exercised by their 
executives as to the work of all employees including 
engineers. 


8. Intermediate between these two groups is the 
structural engineer who is responsible, even as an 
employee, for approving or filing plans for struc- 
tures in which the public safety is involved. 


9. That the benefit of the public is served by regu- 
lation of engineers of classification A and of the 
structural engineer is clearly evident. That it is 
served by regulation of the employee engineer of 
classification B is not evident. 


10. In neither of the frequently cited professions 
of law and medicine is regulation employed except 
of those in public relation. The misunderstandings 
arise probably from the relatively small fraction of 
those other professions which is not in public rela- 
tion as compared with the large proportion of the 
engineering profession without public relation. 


11. It may well be that some engineers not in pub- 
lic relation will, for their own reasons, elect to regis- 
ter under provisions of the enactment, but the 
choice should be with them individually. 


12. The effect of legislation should be the fixing of 
a minimum engineer competence as the result of 
engineering training and experience in practice. 
There should be no attempt in this legislation to 
grade institutions, nor to control curricula and de- 
grees and matriculation. The determination of 
curricula should lie within the educational institu- 
tions. Legislation should not be designed to limit 
the development of engineering schools nor the 
matriculation of engineering students, nor to pro- 
mote the economic and social status of the engineer. 


13. There should be no objective in legislation of 
control of the engineering societies and their grades 
of membership, nor of requiring registration as a con- 
dition of membership. 


14. Reciprocity between States in admitting 
registered engineers to practice elsewhere than in 
the State of their registration should be encouraged. 


15. The cost of licensing should be lowered. 
Proper budgetary control of expenditures should be 
provided. 


16. Minimum curricula and experience require- 
ments common to various branches of engineering 
and affecting public interest should be set up. 
Further examinations of applicants in various 
branches should be pertinent only to that branch of 
engineering in which they specialize and practice. 


November 15, 1937 
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ELECTRICAL ENGINEERING 


A Model Law 


for the Registration of Engineers 


T THE summer convention meeting of the AIEE 

board of directors June 29, 1939, at San Francisco, 

Calif., the June 1, 1939, AIEE draft of Model Law 

for Registration of Engineers was adopted by unanimous 

vote. Therefore it appears timely to outline the origin 

and development of this draft, and to indicate how it may 
be used. 

The AIKE has been represented for many years on joint 
committees drafting model laws for the licensing of 
engineers. Institute representatives have not endorsed 
in entirety any of the various drafts that have been pre- 
pared. The reason preventing endorsement was the be- 
lief that the model law for licensing engineers should limit 
the licensing requirement to cases where the protection of 
the public safety, health, and property is involved and 
should not require the licensing of all engineers regardless 
of whether or not they have direct relationship to those 
public questions. In the case of electrical engineering, a 
predominating proportion of the work is of such nature 
that licensing has no justification insofar as protection of 
the public is concerned. A licensing law should not be de- 
signed as a means for achieving or increasing professional 
unity. These considerations are set forth more fully in 
the statement of principles appearing on the facing page. 

The AIEE board of directors, therefore, has not ap- 
proved any of the drafts prepared by the joint committees 
to which it has sent representatives. Those drafts did 
not provide sufficiently for exemption. 


June 1, 


C. R. BEARDSLEY 


FELLOW AIEE 


In 1937 the AIEE board of directors authorized the 
preparation of a draft of a model law. A committee was 
appointed, consisting of C. R. Beardsley, chairman, T. F. 
Barton, and H.S. Osborne. The preliminary statement of 
principles was unanimously endorsed and became the 
basis of the draft. Mimeographed copies comparing this 
draft with the earlier drafts of the joint committees were 
sent to AIEE Sections for comment. Suggestions and 
comments were considered by the committee and as far as 
feasibie were incorporated in the draft adopted at San 
Francisco and printed on these pages. 

In states which already have adopted laws, this draft 
may prove useful in considering the amendments fre- 
quently proposed in state legislatures. AIEE Sections 
may decide to appoint committees on legislation to watch 
such amendments and take appropriate action on local 
matters. Such action, limited to local probiems, issues, 
and initiative, should not involve the national organiza- 
tion. 

In states where no laws exist, but may be in prospect, 
the AIEE Model Law may be useful to those engineers 
whose influence may be brought to bear in formulating 
proposed statutes. 

The AIEE committee on Model Law has been merged 
with and has become a subcommittee of the Institute’s 
committee on legislation affecting the engineering pro- 
fession. Sections are encouraged to refer criticism or 
questions for advice to this committee. 


1939, AIEE Draft of a Model Law 


TITLE: An Act to regulate the practices of 
professional engineering and land surveying; { 
creating a State Board of Registration for Pro- 
fessional Engineers and Land Surveyors; 
defining its powers and duties; imposing 
certain duties upon the State and political 
subdivisions thereof in connection with 
public work; and providing penalties. 


Section I. General Provisions* 


Be it enacted by the General Assembly of 
ne STEVE epee eee , that in 
order to safeguard life, health, and property 
any person practicing or offering to practice 
professional engineering or land surveying" 
shall hereafter be required to submit evi- 


+ In States where it is considered unconstitutional 
to include surveyors in the same registration act 
with engineers, a separate act should be prepared 
for surveyors and the necessary changes made in 
this Act so that it will provide for engineers only 
* Asterisks occurring throughout this draft indi- 
cate difference in intent from the August 1938 
draft. 


SEPTEMBER 1939 


dence that he is qualified so to practice and 
shall be registered as hereafter provided; 
and it shall be uuiawful for any person, not 
duly registered under the provisions of this 
Act, to practice or offer to practice in this 
State professional engineering or land sur- 
veying as defined in the provisions of this 
Act, or to tise in connection with his name 
or otherwise assume use or advertise any 
titles or description implying that he is a 
professional engineer or land surveyor. 


Definitions 


Engineer: The term engineer as used in 
this Act shall mean a professional engineer 
as hereinafter defined. 

Engineering: The term engineering as 


Section II. 


1. Land surveying does not involve matters that 
would ordinarily jeopardize life and health, but 
property rights are vitally affected by land survey- 
ing, and many States have deemed it essential to 
place restrictions and safeguards about its practice. 
Surveying is a function of engineering, but land 
surveying deals with land measurements involving 
property rights. 
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used in this Act shall mean professional 
engineering as hereinafter defined. 

Public employment:* The term public 
employment as used in this Act shall mean 
engagement in the execution of public proj- 
ects as employee of the State or of a political 
subdivision thereof. 

Professional engineer:* The term pro- 
fessional engineer as used in this Act shall 
mean a person who is qualified and reg- 
istered? under the provisions of this Act 
to engage in the practice of professional 
engineering as hereinafter defined. 

Professional engineering:* The practice 
of professional engineering within the mean- 
ing and intent of this Act includes any pro- 


2. The words ‘‘and registered’’ were added because 
the fact of a person being qualified does not in itself 
make him subject to registration. Whether or not 
he is a professional engineer depends on the use 
he makes of his ability and experience. Certain 
private employments of engineers may be similar 
in functions to those of professional engineering 
yet should not render engineers in private employ- 
ment subject to the requirements of registration. 
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fessional service for hire to the public or in 
public employment, such as consultation, 
investigation, evaluation, planning, design, 
or responsible supervision of construction 
or operation, in connection with any struc- 
tures, buildings, machines, equipment, 
processes, works, or projects, wherein the 
safeguarding of life, health, or property is 
concerned or involved when such pro- 
fessional service requires the application of 
engineering principles and data.’ 

Land surveyor: The term land surveyor 
as used in this Act shall mean a person who 
engages in the practice of land surveying as 
hereinafter defined. 

Land surveying: The practice of land 
surveying within the meaning and intent of 
this Act includes surveying of areas for their 
correct determination and description, for 
conveyancing, or for the establishment or 
re-establishment of land boundaries and the 
plotting of lands and subdivisions thereof. 

Board; The term ‘‘Board’’ as used in 
this Act shall mean the State Board of 
Registration for Professional Engineers and 
Land Surveyors, provided for by this Act 


Section III. Board: Appointment, Terms* 


A State Board of Registration for Pro- 
fessional Engineers and Land Surveyors is 
hereby created whose duty it shall be to 
administer the provisions of this Act. 
The Board shall consist of five professional 
engineers, who shall be appointed by the 
Governor from among nominees recom- 
mended by a panel of engineering societies 
selected by the Governor of this State and 
shall have the qualifications required by 
section IV. The members of the first 
Board shall be appointed within ninety 
days after the passage of this Act, to serve 
for the following terms: one member for 
one year, one member for two years, one 
member for three years, one member for 
four years, and one member for five years, 
from the date of their appointment, or until 
their successors are duly appointed and 
qualified. Each member of the Board shall 
receive a certificate of his appointment from 
the Governor and before beginning his term 
of office shall file with the Secretary of State 
his written oath or affirmation for the faith- 
ful discharge of his official duty. Each 
member of the Board first appointed here- 
under shall receive a certificate of registra- 
tion under this Act from said Board. On 
the expiration of the term of any member, 
the Governor shall in the manner hereinbe- 
fore provided appoint for a term of five 
years a registered professional engineer, 
having the qualifications required by sec- 
tion IV, to take the place of the member 
whose term on said Board is about to expire. 
Each member shall hold office until the 
expiration of the term for which such mem- 
ber is appointed or until a successor shall 
have been duly appointed and shall have 
qualified. 


3. The essential thought of this paragraph is 
that licensable engineering is characterized and 
defined by its employment for hire by the public. 
It is in such employment that the safety, health, 
and property of the public require the protection 
inherent in competent engineering service. The 
words ‘“‘public welfare’’ used in other drafts were 
excluded as being indefinite and susceptible to too 
broad interpretation. This clause originally in- 
cluded words ‘‘public or private utility” but the 
definition was deemed complete without them. 
Also there is variation in the meaning of this term 
and confusion might result therefrom. 
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Section IV. Board: Qualifications 


Each member of the Board shall be a 
citizen of the United States and a resident 
of this State, and shall have been engaged 
in the practice of the profession of engineer- 
ing for at least 12 years, and shall have been 
in responsible charge of important engineer- 
ing work for at least 5 years. Responsible 
charge of engineering teaching may be con- 
strued as responsible charge of important 
engineering work. 


Section V. Board: Compensation, Expenses 


Each member of the Board shall receive 
(Wo Chan Vos noaacooon es per diem when 
actually attending to the work of the Board 
or any of its committees and for the time 
spent in necessary travel; and, in addition 
thereto, shall be reimbursed for all actual 
traveling, incidental, and clerical expenses 
necessarily incurred in carrying out the 
provisions of this Act.4 


Section VI. Board: Removal of Members, 
Vacancies 


The Governor may remove any member 
of the Board for misconduct, incompetency, 
neglect of duty, or for any other sufficient 
cause. Vacancies in the membership of the 
Board shall be filled for the unexpired term 
by appointment by the Governor as pro- 
vided in section IIT. 


Section VII. Board: 

Meetings 

The Board shall hold a meeting within 30 
days after its members are first appointed, 
and thereafter shall hold at least .......... 
regular meetings each year. Special meet- 
ings shall be held at such time as the bylaws 
of the Board may provide. Notice of all 
meetings shall be given in such manner as 
the bylaws may provide. The Board shall 
elect or appoint annually the following 
officers: a chairman, a vice-chairman, and 
a secretary.® A quorum of the Board shall 
consist of not less than three members. 


Section VIII. Board: 


The Board shall have the power to adopt 
and amend all bylaws and rules of proced- 
ure, in accordance with the Constitution and 
Laws of this State, which may be reasonably 
necessary for the proper performance of its 
duties and the regulations of the proceed- 
ings before it. The Board shall adopt and 
have an official seal. 

In carrying into effect the provisions of 
this Act, the Board, under the hand of its 
chairman and the seal of the Board, may 
subpoena witnesses and compel their at- 
tendance, and also may require the produc- 
tion of books, papers, documents, and so 
forth, in a case involving the revocation of 


Organization and 


Powers* 


4. The per diem allowance of members of the 
Board is not indicated nor is it intended to be fixed 
as a commensurate compensation for the services 
to be rendered. High-grade professional men are 
expected to serve as a matter of good citizenship. 


5. It is deemed advisable to have a member of the 
Board fill the office of secretary, but as provided in 
section IX, the Board may appoint an assistant 
secretary, executive secretary, treasurer, or other 
officer, not a member of the Board, to whom clerical 
and administrative duties may be assigned. 


6. The phrase ‘‘in accordance with’’ existing laws 
confines bylaws and interpretations to the provi- 
sions of enactments. To authorize a board to 
adopt rules ‘‘not inconsistent with’’ existing laws 
permits wide latitude in power of new extensions of 
interpretation. 
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registration or practicing or offering to 
practice without registration. Any mem- 
ber of the Board may administer oaths or 
affirmations to witnesses appearing before 
the Board. If any person shall refuse to 
obey any subpoena so issued, or shall refuse 
to testify or produce any books, papers, or 
documents, the Board may present its peti- 
tion to such authority’ as may have juris- 
diction, setting forth the facts, and there- 
upon such authority shall, in a proper case, 
issue its subpoena to such person, requiring 
his attendance before such authority and 
there to testify or to produce such books, 
papers, and documents, as may be deemed 
necessary and pertinent by the Board. Any 
person failing or refusing to obey the 
subpoena or order of the said authority 
may be proceeded against in the same man- 
ner as for refusal to obey any other subpoena 
or order of the authority. 


Section IX. Board: Receipts and 
Disbursements * 


The secretary of the Board shall receive 
and account for all moneys derived under 
the provisions of this Act, and shall pay the 
same monthly to the State Treasurer, who 
shall keep such moneys in a separate fund 
to be known as the ‘‘Professional Engineers’ 
Fund.’ Such fund shall be kept separate 
and apart from all other moneys in the 
Treasury, and shall be paid out only by 
3 ee 8 All moneys in the “Pro- 
fessional Engineers’ Fund’’ are hereby 
specifically appropriated for the use of the 
Board. The secretary of the Board shall 
give a surety bond to the State in such sum 
as the Board may determine. The premium 
on said bond shall be regarded as a proper 
and necessary expense of the Board, and 
shall be paid out of the ‘‘Professional 
Engineers’ Fund.’ The secretary of the 
Board shall receive such salary as the Board 
shall determine in addition to the compensa- 
tion and expenses provided for in section 
V. The Board may employ such clerical or 
other assistants as are necessary for the 
proper performance of its work, and may 
make expenditures of this fund for any 
purpose which in the opinion of the Board 
is reasonably necessary for the proper per- 
formance of its duties under this Act, in- 
cluding the expenses of the Board’s dele- 
gates to annual conventions of, and member- 
ship dues to, the National Council of State 
Boards of Engineering Examiners. Unde1 
no circumstances shall the total amounts of 
watrants isstiedtbys.) a soon eine eee e 
in payment of the expenses and compensa- 
tion provided for in this Act exceed the 
amount of the examination and registra- 
tion fees collected as herein provided. 

The total of warrants issued in any calen- 
dar year shall be limited by budget authori- 
zation duly prepared and authorized by 
(proper official or body). 
Excess of receipts over budgeted authoriza- 
tionlshallibesheldibbyae eee (proper 
official) in a special reserve item of the 
“Professional Engineers’ Fund,’ until the 
reserve item of the fund amounts to a 
foe Soothe Gl G3, gn nconocnce Thereafter 


7. ‘Authority’? may be replaced by the designa- 
tion of the proper court or other suitable judicial 
unit. 


8. Insert title of proper State official, and method 
of authentication and payment. 


9. Insert title of proper State official. 
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the Board shall cause to be made such a re- 
duction of fees, that the return therefrom 
shall not exceed that necessary for the proper 
function of the Board.!° 


Section X. Board: Records and Reports 


The Board shall keep a record of its pro- 
ceedings and a register of all applications 
for registration, which register shall show: 
(a) the name, age, and residence of each 
applicant; (b) the date of the application; 
(c) the place of business of such applicant; 
(d) his educational and other qualifications; 
(e) whether or not an examination was re- 
quired; (f) whether the applicant was 
rejected; (g) whether a certificate of regis- 
tration was granted; (h) the date of the ac- 
tion of the Board; and (2) such other in- 
formation as may be deemed necessary by 
the Board. 

The records of the Board shall be prima 
facie evidence of the proceedings of the 
Board set forth therein, and a transcript 


thereof, duly certified by the secretary of 


the Board under seal, shall be admissible 
in evidence with the same force and effect 
as if the original were produced. 

PAGAL LV AAS EO lepers 5 ci dinciyelc 
(insert date), the Board shall submit to 
the Governor a report of its transactions of 
the preceding year, and shall also transmit 
to him a complete statement of the receipts 
and expenditures of the Board, attested, by 
affidavits of its chairman and its secretary. 


Section XI. Roster* 


A roster showing the names and places 
of business of all professional engineers and 
all land surveyors registered under this act 
shall be published by the secretary of the 
Board during the month of ............ 
of each year. Copies of this roster shall be 
mailed to each person so registered, placed 
on file with the Secretary of State, and 
furnished to the public upon request and to 
county authorities and to the authorities of 
the principal cities of the State. 


Section XII. 
Registration 


General Requirements for 


The following shall be considered as 
minimum evidence satisfactory to the Board 
that the applicant is qualified for registra- 
tion as a professional engineer or land sur- 
veyor, respectively; to wit: 


(1) As a professional engineer: 
(a) Engineers—graduation plus experience* 


Graduation from an engineering curriculum of four 
years or more in a schoo! or college which cur- 
riculum school or college shall have been approved 
as of satisfactory standing by the Board or by 
the National Council of State Boards of Engi- 
neering Examiners, or by the National Bureau of 
Engineering Registration, or by the Engineering 
Council for Professional Development; and a 
specific record of an additional four years or more of 
experience in engineering work or a character satis- 
factory to the Board, and indicating that the appli- 
cant is competent to practice professional engineer- 
ing (in counting years of experience, the Board at its 
discretion may give credit, not in excess of one year 
for satisfactory graduate study in engineering)" 
or 


(b) Engineers—examination plus experience 


Successfully passing a written, or written and oral, 
examination designed to show knowledge and skill 
approximating that attained through graduation 
from an approved four-year engineering curriculum; 
and a specific record of eight years or more of ex- 


10. The additional clauses are inserted in order to 
apply closer budgetary control and insure the 
reduction of fees if and when possible. It is prefer- 
able to reduce license fee rather than renewal fee. 
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perience in engineering work of a character satis- 
factory to the Board and indicating that the 
applicant is competent to practice professional 
engineering, 

(c) Engineers of long-established practice 


A specific record of 12 years or more of lawful 
practice in professional engineering work of a char- 
acter satisfactory to the Board and indicating that 
the applicant is qualified to design or to supervise 
construction of engineering works and provided 
applicant is not less than 35 years of age. 


(2) As a land surveyor: 


(a) Land surveyors—graduation plus experience 


Graduation from a school or college approved by 
the Board as ot satisfactory standing, including the 
completion of an approved course in surveying; 
and an additional two years or more of experience 
in land-surveying work of a character satisfactory 
to the Board and indicating that the applicant is 
competent to practice land surveying; or 


(0) Land surveyors—examination plus experience 


Successfully, passing a written, or written and oral 
examination in surveying prescribed by the Board; 
and a specific record of six years or more experience 
in land-surveying work of a character satisfactory 
to the Board and indicating that the applicant is 
competent to practice land surveying. 


(c) Land surveyors of long-established practice 


A specific record of ten years or more of lawful 
practice in land-surveying work of a character satis- 
factory to the Board and provided applicant is not 
less than 30 years of age. 


Character: No person shall be eligible 
for registration as a professional engineer, 
or land surveyor. who is not of good char- 
acter and reputation. 

Teaching credits: In considering the 
qualifications of applicants, engineering 
teaching may be construed as engineering 
experience. 

Education credits: The satisfactory com- 
pletion of each year of an approved curricu- 
lum in engineering in a school or college ap- 
proved as of satisfactory standing by the 
Board or by the National Council of State 
Boards of Engineering Examiners, or by 
the National Bureau of Engineering Regis- 
tration, or by the Engineering Council for 
Professional Development, without gradua- 
tion, shall be considered as equivalent to a 
year of experience in section XII (1) (0). 
Graduation in a curriculum other than 
engineering from a college or university of 
recognized standing may be considered as 
equivalent to two years of experience in 
section XII (1) (0); provided, however, 
that no applicant shall receive credit for 
more than four years of experience because 
of undergraduate educational qualifications. 

Non-practicing applicants: Any person 
having the necessary qualifications pre- 
scribed in this Act to entitle him to regis- 
tration shail be eligible for such registra- 
tion although he may not be practicing his 
profession at the time of making his applica- 
tion. 


Section XIII. 
tion Fees 


Applications and Registra- 


Applications for registration shall be on 
forms prescribed and furnished by the 
Board, shall contain statements made under 
oath, showing the applicant’s education and 
detail summary of his technical work, and 


11. Clause including various councils was added to 
insure impartiality and to promote uniformity in 
approval of curricula and institutions, thus tending 
toward reciprocity. The action and possible co- 
operation of the three national bodies mentioned 
has greater probability of agreement than inde- 
pendent approvals by a large number of State 
Boards. It might obviate charges of prejudice 
directed against a State Board because of exclusion 
of an institution elsewhere approved. 
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shall contain not less than five references, of 
whom three or more shall be engineers hav- 
ing personal knowledge of his engineering 


experience. 
The registration fee for professional engi- 
neers shall Deshseeiein Meas Bh ieenone teens. 8 ae of 


which shall accompany application, the 
TEMAINME | pene to be paid upen 
issuance of certificate. When a certificate 
of qualification issued by the National 
Bureau of Engineering Registration is ac- 
cepted as evidence of qualification, the total 
fee for registration as professional engineer 
Shallibe:Dareien.sch esa 

The registration fee for land surveyors 
shall bes hia. cesels saci , which shall ac- 
company application. 

Should the Board deny the issuance of a 
certificate of registration to any applicant 
the initial fee deposited shall be retained as 

n application fee.!? 


Section XIV. Examinations 


When oral or written examinations are re- 
quired, they shall be held at such time and 
place as the Board shall determine. If ex- 
aminations are required on fundamental 
engineering subjects or land surveying 
(such as are ordinarily given in college cur- 
ricula) the applicant shall be permitted to 
take this part of the professional examina- 
tion prior to his completion of the requisite 
years of experience in engineering work or 
land surveying, and satisfactory passage of 
this portion of the professional examination 
by the applicant shall constitute a credit 
for a period of ten years. 

The scope of the examinations and the 
methods of procedure shall be prescribed by 
the Board with special reference to the ap- 
plicant’s ability to design and supervise 
engineering works so as to insure the safety 
of life, health, and property. Examinations 
shall be given for the purpose of deter- 
mining the qualifications of applicants for 
registration separately in professional engi- 
neering and in land surveying. At the dis- 
cretion of the Board examinees may be 
permitted to select questions pertinent to 
their particular specialty in engineering 
practice. A candidate failing on examina- 
tion may apply for re-examination at the 
expiration of six months and will be re- 
examined without payment of additional 
fee. Subsequent examination may be 
granted upon payment of a fee to be deter- 
mined by the Board. 


Section XV. Certificates, Seals* 


The Board may issue a certificate of 
registration, upon payment of registration 
fee as provided for in this Act, to any appli- 
cant who, in the opinion of the Board, has 
satisfactorily met all the requirements of this 
Act. In case of a registered engineer, the 
certificate shall authorize the practice of 
“professional engineering,’’ and in the case 
of a registered land surveyor, the certificate 
shall authorize the practice of “land survey- 
ing.’’ Certificates of registration shall 
show the full name of the registrant, shall 
have a serial nuinber, and shall be signed 


12. It may be advisable in some cases to grant the 
Board authority, with the approval of the Gover- 
nor, to increase or decrease the fees for certificates 
and renewals within certain defined limits, in order 
to keep the Board self-sustaining, and to meet any 
objection raised that the passage of the Registration 
Act would tend to increase taxes. 
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by the chairman and the secretary of the 
Board under seal of the Roard. 

The issuance of a certificate of registration 
by this Board shall be prima facie evidence 
that the person named therein is entitled to 
all the rights and privileges of a registered 
professional engineer, or of a registered land 
surveyor, while the said certificate remains 
unrevoked or unexpired. 

Each registrant hereunder may upon 
registration obtain a seal of the design 
authorized by the Board, bearing the regis- 
trant’s name and the legend, ‘‘Registered 
Professional Engineer,’’ or ‘‘Registered 
Land Surveyor.’”’ Plans, specifications, 
plats, and reports approved by a registrant 
shall be stamped with the said seal!* when 
filed with public authorities, during the life 
of the registrant’s certificate, but it shall be 
unlawful for any one to stamp or seal any 
documents with said seal after the certificate 
of the registrant named thereon has ex- 
pired or has been revoked, unless said certifi- 
cate shall have been renewed or re- 
issued, 13/14 


Section XVI. Expirations and Renewals 


Certificates of registration shall expire on 
theplastidayaon the amonthyon nme) eter 
following their issuance or renewal and shall 
become invalid on that date unless re- 
newed. It shall be the duty of the secre- 
tary of the Board to notify every person 
registered under this Act, of the date of the 
expiration of his certificate and the amount 
of the fee that shall be required for its re- 
newal for one year; such notice shall be 
mailed at least one month in advance of the 
date of the expiration of said certificate. 
Renewal may be effected at any time during 
LHS jaaKOTIEL OE Gon nonmaseac by the payment 
kOfral feevoriGa..s kanes. 1 The failure on 
the part of any registrant to renew his cer- 
tificate annually in the monthof.......... 
as required above shall not deprive such 
person of the right of renewal, but the fee 
to be paid for the renewal of a certificate 
ZyUi@e TNS Trkoyadde, Ol Goscoawecate shall be 
increased ten per cent for each month or 
fraction of a month that payment of re- 
newal is delayed; provided, however, that 
the maximum fee for delayed renewal shall 
not exceed twice the normal renewal fee. 


Section XVII. Practitioners at Time Act 
Became Effective 


At any time within one year after this 
Act becomes effective, upon due applica- 
tion therefor and the payment of the 
registration fee of $.......... for pro- 
fessional engineers, or $.......... for land 
surveyors, the Board shall issue a certificate 
of registration, without oral or written ex- 
amination, to any professional engineer or 
land surveyor who shall submit evidence 
under oath satisfactory to the Board that 
he is of good character, has been a resident 
ofvthes State lof. st cee. for at least 


13. Certain states have made the use of seals 
optional, except for filing of plans. 


14. It is suggested that the Board regulate the 
exact method of fulfilling the requirement that 
plans, specifications, plats, and reports shall be 
stamped. For example, the Board may rule that 
every sheet be stamped; or that the title or first 
sheet only need be stamped; or that only contract 
documents, or documents of record be stamped; 
and so on. 


15. In States where registrants are few, the annual 
renewal fee may be $5, but in larger States $1 may 
be sufficient. 
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one year immediately preceding the date of 
his application, and was practicing pro- 
fessional engineering if an engineer, or 
land surveying if a surveyor, at the time 
this Act became effective, and has performed 
work of a character satisfactory to the 
Board. 

After this Act shall have been in effect 
one year, the Board shall issue certificates 
of registration only as provided for in section 
XII or section XIX thereof. 


Section XVIII. Public Work 


Mfitetat hestits trl yaO lee iennenien lO, 
it shall be unlawful for this State, or for 
any of its political subdivisions, such as a 
county, city, town, township, or borough 
to engage in the construction of any public 
work involving professional engineering, 
unless the plans and specifications and esti- 
mates have been prepared by, and the con- 
struction executed under the direct super- 
vision of, a registered professional engineer; 
provided that nothing in this section shall 
be held to apply to any public work wherein 
the contemplated expenditure for the com- 
pleted project does not exceed $.......... 


Section XIX. Reciprocity 


The Board may, upon application there- 
for, and the payment of a fee of $........ , 
issue a certificate of registration as a Pro- 
fessional Engineer to any person who holds 
a certificate of qualification or registration 
issued to him by proper authority of the 
National Council of State Boards of Engi- 
neering Examiners, or of the National 
Bureau of Engineering Registration, or of 
any State or Territory or Possession of the 
United States, or of any country, provided 
that the requirements for the registration of 
professional engineers under which said 
certificate of qualification or registration 
was issued do not conflict with the provisions 
of this Act and are of a standard not lower 
than that specified in section XII of this 
Act. 


Section XX. Revocations, Reissuance of 
Certificates, Appeals 


The Board shall have the power to revoke 
the certificate of registration of any regis- 
trant who is found guilty of: 


(a). The practice of any fraud or deceit in obtaining 
a certificate of registration; 


(b). Any gross negligence, incompetency, or mis- 
conduct in the practice of professional engineering 
or land surveying as a registered professional 
eugineer or land surveyor. 


Any person may prefer charges of fraud, 
deceit, gross negligence, incompetency, or 
misconduct against any registrant. Such 
charges shall be in writing, and shall be 
sworn to by the person making them and 
shall be filed with the secretary of the 
Board. 

All charges, unless dismissed by the Board 
as unfounded or trivial, shall be heard by 
the Board within three months after the 
date on which they shall have been pre- 
ferred. 

The time and place for said hearing shall 
be fixed by the Board, and a copy of the 
charges, together with a notice of the time 
and place of hearing, shall be personally 
served on or mailed to the last known ad- 
dress of such registrant, at least 30 days 
before the date fixed for the hearing. At 
any hearing, the accused registrant shall 
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have the right to appear personally and by 
counsel, to cross-examine witnesses ap- 
pearing against him, and to produce evi- 
dence and witnesses in his own defense. 

If, after such hearing, three or more 
members of the Board vote in favor of find- 
ing the accused guilty, the Board shall re- 
voke the certificate of registration of such 
registered professional engineer or land 
surveyor. 

Reissuance of certificates: The Board, for 
reasons it may deem sufficient, may re- 
issue a certificate of registration to any 
person whose certificate has been revoked, 
providing three or more members of the 
Board vote in favor of such reissuance. A 
new certificate of registration, to replace 
any certificate revoked, lost, destroyed, or 
mutilated, may be issued, subject to the 
rules of the Board, and a charge of $...... 
shall be made for such issuance. : 

Appeals: Any person who shall feel 
aggrieved by any action of the Board in 
denying or revoking his certificate of 
registration may appeal therefrom to the 
A est okeiet Cen 16 and, after full hearing, said 
court shall make such decree sustaining or 
reversing the action of the Board as to it 
may seem just and proper. 


Section XXI. Violations, Penalties 


Any person who shall practice, or offer 
to practice, professional engineering or land 
surveying in this State without being 
registered in accordance with the provisions 
of this Act, or any person presenting or at- 
tempting to use as his own the certificate of 
registration or the seal of another, or any 
person who shall give any false or forged 
evidence of any kind to the Board or to any 
member thereof in obtaining a certificate 
of registration, or any person who shall 
falsely impersonate any other registrant of 
like or different name, or any person who 
shall attempt to use an expired or revoked 
certificate of registration, or any person 
who shall violate any of the provisions of 
this Act, shall be guilty of a misdemeanor, 
and shall, upon conviction, be sentenced to 
pay a fine of not less than $.......... , nor 
OOK AOE, Gu one noe Bool , or suffer im- 
prisonment for a period not exceeding three 
months, or both. 

It shall be the duty of all duly consti- 
tuted officers of the law of this State, or any 
political subdivision thereof, to enforce the 
provisions of this Act and prosecute any 
persons violating same. The Attorney 
General of the State or his assistant shall 
act as legal adviser of the Board and render 
such legal assistance as may be necessary in 
carrying out the provisions of this Act. 


Section XXII. Saving Clause* 


This Act shall not be construed to prevent 
or to affect: 


(1) Other professions or trades 


The practice of any other legally recognized 
profession or trade; or 

(2) Craftsmen™ 

The activities essential to the normal opera- 
tion and maintenance of machinery equip- 
ment and structures or of craftsmen in the 


performance of their established functions; 
or 


16. Insert name of proper court. 


17. This clause has been rewritten and relocated 
from definitions where it occurs in other drafts. 
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(3) Non-residents 

The practice of a person not a resident of and 
having n0 established place of business in 
this State, practicing or offering to practice 
herein the profession of engineering or land 
surveying, when such practice does not 
exceed in the aggregate more than 30 days 
in any calendar year; provided, such per- 
son is legally qualified by registration to 
practice the said profession in his own State 
or country in which the requirements and 
qualifications for obtaining a certificate of 
registration are not lower than those 
specified in this Act; or 


(4) Recent arrivals in State 

The practice of a person who has recently 
become a resident, practicing or offering to 
practice herein the profession of engineering 
or land surveying, if he shall have filed with 
the Board an application for a certificate of 
registration and shall have paid the fee 
required by this Act; provided, that such a 
person is legally qualified by registration to 
practice said profession in his own State or 
country in which the requirements and 
qualifications for obtaining a certificate of 


registration are not lower than those speci- 
fied in this Act. Such practice shall con- 
tinue only for such time as the Board re- 
quires for consideration of the application for 
registration; or 


(5) Employees and subordinates 

The work of an employee or a subordinate 
of a person holding a certificate of registra- 
tion under this Act, or an employee of a 
person practicing lawfully under para- 
graphs (3) or (4) of this section; provided 
such work is done under the direct re- 
sponsibility, checking, and supervision of a 
person holding a certificate of registration 
under this Act or a person practicing law- 
fully under paragraphs (8) or (4) of this 
section; or 


(6) Government officers and employees 

The practice of officers and employees of 
the Government of the United States while 
engaged within this State in the practice of 
the profession of engineering or land survey- 
ing, for said Government; or 


(7) Work as a contractor 
The execution of work by a contractor as 


distinguished from the planning or design 
thereof or the supervision of the construc- 
tion of such work as a foreman or superin- 
tendent.'8 

(8) Engineering work of a technical char- 
acter similar to that of a professional engi- 
neer when not for hire to the public and 
when not in public employment. 


Section XXIII. Invalid Sections 


If any section or sections of this Act 
shall be declared unconstitutional or invalid, 
this shall not invalidate any other sections 
of this Act. 


Section XXIV. Repeal of Conflicting Legis- 
lation 


All laws or parts of laws in conflict with 
the provisions of this Act shall be, and the 
same are hereby, repealed. 


18. This clause rewritten and relocated. Its intent 
here is to permit foremen and superintendents to 
gain experience within the law and without being 
required to register. Such experience may lead to 
qualification credits. 


Synthetic Materials as Wire Insulation 


WINTON PATNODE 


ESIGNERS of electrical 
equipment have shown 
great skill in making 

the best use, consistent with 
safety, of the insulating mate- 
rials available to them, but 
the extent of their progress in 
invention and improvement 
rests jointly upon the ability 
of the chemist to provide, 
and the insulation engineer to 
apply, better and cheaper 
insulating materials. The 


E. J. FLYNN 


Preceded by a historical outline of the use of 
synthetic materials for insulating electric con- 
ductors, this article reviews in some detail the use 
of these materials on magnet wire, with particular 
reference to the recent introduction of the new 
insulating coating called ‘‘Formex’’ which is a 
synthetic resin embodying polyvinyl formal and 
is applied to wires by the floating die method. 
Comparative tests show this new material to be 
markedly superior to former enamel insulating 


coatings. 


J. A. WEH 


resins a decade ago added to 
the safety and reliability of 
apparatus insulated with them, 
and they are today widely 
used throughout the industry. 
It is only natural, therefore, 
that chemists and engineers 
charged with the improve- 
ment of insulation have 
kept their attention on, and 
have aided in, the increas- 
ingly rapid growth of the 
synthetic resin industry. The 


successful commercial production of phenol-formaidehyde 
resins some 30 years ago provided the electrical industry 
with a new substance that rapidly found wide use in insu- 
lation. Today synthetic molded insulation and insulat- 
ing varnishes have become indispensable. The develop- 
ment of noncombustible, synthetic liquids, waxes, and 


Essential substance of a paper presented before the paint and varnish division 
of the American Chemical Society, Baltimore, Md., April 3-7, 1939, and pub- 
lished in Industrial and Engineering Chemistry, September 1939, issue. 


Winton Patnopz is a research chemist and E. J. Flynn and J. A. WeH are 
research engineers with the General Electric Company, Schenectady, N. Y. 


1. Reference is made to the following articles (numerals referring to numbered 
list at end of article) which are typical of a larger list of publications dealing with 
resinous insulation (12, 60, 40, 16, 70, 71, 72, 31, 39, 53, 48, 42, 68, 69, 37, 24, 
33, 64, 65, 18, 19, 20, 1, 11, 46, 36, 45, 7, 8, 26, 38, 17, 25, 23, 3, 5, 47, 6, 10, 35) 
and to a few monographs (66, 75, 56) which are descriptive of the manufacture 
and use of electrical insulation. Throughout the remainder of the article, 
numbered references refer to the list at the end. 
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alkyd resins, which today are universally used as finishes, 
grew out of early researches in the field of electrical 
insulation, and today chemists in the resin industry still 
look upon electrical insulation as an important field for 
synthetic resins. 

The literature of electrical insulation is voluminous, 
scattered, and generally descriptive and technical rather 
than scientific in nature.1. The purpose of this article is to. 
describe in general the insulation of wire and cable in the 
electrical manufacturing industry, with particular em- 
phasis upon the recent introduction of synthetic materials. 

In the field of high-voltage transmission cable there is to- 
day no large use of synthetic resins, although patent 
literature discloses numerous suggestions that may be 
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prophetic. 


Overhead power lines are insulated from 
ground and from each other by air and by ceramic sus- 


pension insulators. Underground lines are insulated 
with paper and oil enclosed in a lead sheath. The stranded 
copper conductor is covered by multiple wrappings of 
paper tape, and the whole is then evacuated and impreg- 
nated with mineral oil. It is unlikely that this combina- 
tion of paper and oil will immediately be replaced by any 
known synthetic plastic, owing to the very low dielectric 
loss and high dielectric strength required. Of the mate- 
rials available today, polymerized hydrocarbons come 
closest to having the necessary dielectric properties, but 
they lack the required physical qualifications. Poly- 
styrene has been used, at least experimentally, in insulating 
cable joints and terminations,” and as an aid to the 
study of manufacture and use of high-voltage cables.” 
The possibility of replacing the paper tape by a syn- 
thetic tape is not so remote. Nowak* discusses the 
employment of derivatives of cellulose for this purpose, 
as do Hagedorn,*®? and Nowak and Hofmeier.®? The 
dielectric properties of ethyl cellulose have been meas- 
ured and reported by Bass and Goggin* and Koch.*! 
The replacement of the lead sheath by a synthetic plastic 
sheath is a future possibility in high-voltage cables, 
since this has already been done on cables of lower 
voltage. Pallas°** compares lead and polyacrylates for 
cable sheathing. In some cables the viscosity character- 
istic of the impregnating oil is controlled by dissolved 
resin, but this application for synthetic resins is not of 
great importance in the technology of cable manufacture. 
In the field of medium-voltage transmission, secondary 
network, and distribution cable, the application of syn- 
thetic materials is a little farther along. Cable of this 
classification is generally insulated with rubber or with 
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Eigureounls 
Typical equip- 
ment for ap- 
plying a baked 
resinous coat- 
ing to magnet 

wire 


multiple wrappings of varnished cloth tape, and is en- 
closed within a sheath of lead or a pitch-saturated, 
weatherproof, textile braid. Synthetic resins have been 
used as ingredients of the varnished cloth for some time, 
and although certain advantages accrue from their use, 
this application has not wrought a major change in 
the cable industry. The rubber has been replaced to a 
limited extent by synthetic materials having rubber-like 
physical properties, but improved chemical properties, 
particularly as regards resistance to oil, ozone, fire, and 
general long-time deterioration in use. Cable insulation 
comprising polychloroprene, alkyd resins, plasticized poly- 
vinyl chloride, organic polysulphide condensation prod- 
ucts, polyacrylates, polybutadiene, and similar copoly- 
mers, as well as derivatives of cellulose and rubber, are 
generally of composite construction, employing the dif- 
ferent materials to best advantage. Stocklin,®? Badum,? 
and Roelig®’ discuss the use of Buna as cable insulation, 
and von Rosenberg® describes the properties of a number 
of rubber-like synthetic plastics. Mabb** discusses the 
temperature limitations of insulation comprising cellu- 
lose acetate and plasticized polyvinyl chloride. Hamil- 
ton** and Pallas® discuss the application of plastics to the 
cable industry, and Fuoss”* describes the preparation of 
plasticized polyvinyl chloride for measurement of dielec- 
tric properties. Nowak and Hofmeier®! discuss the 
limiting properties of plasticized polyvinyl chloride as 
well as copolymers of butadiene, isobutylene, and acrylic 
esters. These papers are typical of the work now being 
pushed at a rapid pace abroad, and of the slower domestic 
trend toward synthetic materials. 

In the field of 110-220-volt distribution wiring and of 
so-called “code wire,” there is considerable activity, and 
synthetic materials have begun to invade the domain of 
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rubber compound and saturated textile-braid insulation. 
In this field the mechanical and chemical requirements 
may be met by a number of synthetic plastics that are 
suitable from the dielectric standpoint. At the present 
time much wire is being insulated with plasticized poly- 
vinyl chloride, under the trade name of Flamenol, which 
is not only oil- and water-resistant, but also will not sup- 
port combustion. The insulation is rapidly extruded 
upon the wire, requires no vulcanization, and may be 
produced in a variety of colors so essential to complex 
industrial wiring. Development in this field of low-volt- 
age insulation is proceeding rapidly, and the enormous 
market in building wire should provide an incentive for 
large-scale low-cost manufacture of materials. 


Insulation of Magnet Wire 


A complete discussion of the many problems surround- 
ing the introduction of synthetic materials into any one 
of the foregoing classifications of wire is a long story in 
itself. In this article only one classification of wire, 
magnet wire, is discussed in detail. Magnet wire is here 
defined as insulated wire generally used in the form of 
coils for the purpose of interchange of electric and mag- 
netic energy. Although seldom seen, magnet wire is all 
around us; in many of our homes and automobiles, for 
example, there are from 10 to 20 devices that depend 
upon a few turns of wire for their operation. The an- 
nual production of magnet wire is over 100,000,000 pounds. 
It is obvious, therefore, that the insulation of magnet wire 
is of the greatest importance to the electrical industry. 
It is the one insulation development that is never finished, 
for, in spite of the many kinds of insulation used and the 
continual improvement being made in all of them, the 
perfect magnet-wire insulation is still to be obtained. 

Magnet wire is insulated by wrappings of cotton, 
silk, artificial silk, asbestos, glass, paper, Cellophane, 
cellulose acetate, continuous films of baked enamel, 
sometimes pigmented, and combinations of these niate- 
rials. Numerous attempts have been made to provide the 
wire with a flexible insulating film of metal oxide. De- 
scriptions of manufacturing processes, and properties of 
the wire have been published by Greulich,** Nowak,* 
Dunton,”!_ Wildy,7? Fleming,?”? Skinner and Chubb,* 
Doht,!4 Dunton and Muir,?? Frost,?2 Campredon,’ Man- 
ley,*4 Ditmar,!* Suzuki and Shimizu,®* and others and in 
numerous patents. Irrespective of the type of insula- 
tion, it must have certain fundamental properties to be of 
value, namely, flexibility, extensibility, toughness, tem- 
perature stability, and adequate dielectric strength in use. 

The insulation must be flexible enough to permit the 
wire to be wound into coils. It must also be extensible, 
since the wire is stretched slightly even with the most 
careful hand winding, and a certain amount of stretch 
cannot be avoided in machine winding. It should be 
noted also that sudden jerks sometimes break an other- 
wise extensible insulation. 

Toughness is one of the most important requirements of 
the insulation because in manufacture and use the wire is 
subjected to incidental abrasion. The best electrical 
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insulation is of no value if it does not have the physical 
toughness to resist abuse incurred as it is applied to ap- 
paratus. A common device for maintaining tension dur- 
ing winding operates by friction of the wire between two 
solid blocks. The manufacture of some machines re- 
quires that the coils of wire be bent or hammered into 
place. The operation of many machines of which the 
wire is a part is accompanied by mechanical vibration. 

The insulation must be stable and have long life over a 
considerable range of temperature. Since most appara- 
tus operates at an elevated temperature, the insulation is 
subjected to temperature cycles ranging from the low of 
our northern winters to 40 or 50 degrees centigrade above 
hot summer temperatures. 

Adequate dielectric strength is to be expected of the 
insulation after it is in place in the machine, and under the 
conditions of use of the machine. This implies operation 
over the temperature range noted and also during periods 
of high humidity. Occasional wetting must also be 
provided for, and coils are frequently impregnated and 
coated with a waterproof insulation varnish. 

These properties are by no means all that are required 
of magnet-wire insulation. In special cases it must with- 
stand very high temperatures, strong mineral acids and 
alkalies, refrigerating liquids, tropical climate, steam, salt 
water, the solvent action of insulating varnishes and in- 


Figure 2. Winding machines such as this not only bend the 
wire but also stretch it 
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sulating liquids, iron dust, etc.; in others the dielectric 
properties must be carefully controlled in order to permit 
its use in sensitive, tuned, electric circuits. 

When considering improvements in magnet-wire insula- 
tion, one factor overshadows the others; that factor is 
the space occupied by the insulation, as provision must be 
made for this space in the design of machines. As little as 
0.001 inch in thickness of the wire insulation, when multi- 
plied by the superposition of turns in a coil, becomes an 
appreciable volume. The thicker the insulation, the 
larger the machine; and the cost of the added copper and 
iron required is often many times the cost of the added in- 
sulation. Conversely, sometimes appreciable reductions 
in the cost of a machine can be made by redesign based 
upon a reduction of the thickness of the wire insulation. 
This principle was recognized many years ago, and as 
early as 1900 attempts were made to replace the bulky 
textile yarns by thin films of resinous material. One of 
the first substances applied to wire as a thin film deposited 
from solution was cellulose acetate, and in 1908 Fleming” 
compared magnet wires insulated with cotton, silk, 
cellulose acetate, collodion, casein, albumin, and other 
materials. 

Many years ago a thin film of baked drying-oil enamel 
was found to provide good insulation, and this type of 
insulation for magnet wire was rapidly developed, until 
today about 75 per cent of all magnet wire is enameled. 
The members of the National Electrical Manufacturers 
Association have agreed upon standard thicknesses of 
enamel for standard sizes of wire; for the finer sizes, the 
maximum allowable increase in diameter of the wire is of 
the order of 0.001 inch or less. In spite of the fact that 


modern enameled wire is superior to that manufactured © 


in the past, there are many applications where great care 
must be taken to avoid damaging the film, and much 
enameled wire is still covered with textile yarn or other 
wrapping material which provides additional protection. 

Consideration of the problem of improving the insula- 
tion of magnet wire some years ago, indicated that be- 
cause of the high dielectric strength and desirable space 
factor inherent in an enamel film, effets should be made 
to improve its mechanical properties. Although minor 
improvements had been made by the addition of synthetic 
resins to the oil enamel, major improvements in the physi- 
cal properties of the film were apparently not to be at- 
tained so long as drying oils were the major ingredient. 
Attention was therefore turned to the production of a 
wire insulated with a thin film of synthetic resin. After 
considerable research and development, an insulated 
wire embodying a thin film of synthetic resin of the poly- 
vinyl acetal type, particularly polyvinyl formal, was pro- 
duced, which was vastly superior in many respects to wire 
insulated with conventional enamels. 

In undertaking the development of a manufacturing 
process for magnet wire, there is a choice of methods of 
manufacture between (1) wrapping a thin film of the resin 
on wire, (2) extruding the resin directly upon the wire 
as is done with rubber and other plastic bodies, and (3) 
coating the wire with a solution of the resin and baking 
the film by the time-honored process illustrated in figure 1. 
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The first process has the disadvantage of requiring that 
the ribbon be lapped upon itself in order to get perfect 
continuity, thus limiting the minimum thickness of insula- 
tion that can be applied, to twice the thickness of the rib- 
bon. The practical difficulty and high cost of producing 
ribbon thin enough to meet the specifications for fine wire 
makes this process uneconomical except for large wires. 
The high speed obtainable by the extrusion process is 
attractive, and this process now is being used for in- 
sulating a limited amount of large wire with thick coat- 
ings of synthetic materials. 

But the extrusion of resin in a uniform, continuous, con- 
centric film in thicknesses of the order of 0.001 inch and 
less, as required by fine wires, is not easy. Furthermore, 
with fine wires the high speeds obtainable by the extru- 
sion process are of little advantage, since in the enameling 
process one man can handle about 100 wires at perhaps 
50 feet per minute, making an effective speed per opera- 
tor of 5,000 feet per minute. The solution process was 
therefore selected as the most practical method of coating 
the wire with the polyvinyl formal resin. In the course 
of the work a further advantage of this process was un- 
expectedly found when baked films of the resin were 
discovered to be markedly superior to unbaked films, 
probably owing to a partial conversion to an insoluble, 
infusible state. 

Solutions of polyvinyl formal resin are very viscous; 
hence the conventional method of enameling, in which the 
wire is drawn directly out of the enamel, requires that the 
resin content of the solution be reduced to a small propor- 
tion of the total. Wire can be insulated and has been 
insulated with polyvinyl acetal type of resins by the con- 
ventional method of enameling, but because of the large 
number of dips and bakes required and the loss of com- 
paratively expensive solvents, improvements in the 
method were desirable. The well-known processes of 
applying solutions with the aid of wipers were investi- 
gated, and several new wipers were developed, but they 
were found to be insufficiently stable over long periods 
of time for the application of the solution uniformly 
around the wire in accurately measured thickness. The 
use of rigidly mounted metal dies for applying solutions 
to wire had been investigated in the General Electric 
research laboratory many years ago, but because of in- 
herent difficulties had been discarded. It was thus ap- 
parent that for practical reasons a new method of applying 
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very viscous solutions to wire would have to be developed. 
The problem was finally solved by the discovery of an 
entirely new principle of enameling wire—the floating-die 
principle in which a floating die is maintained concentric 
with the wire by the wire itself, and applies an accurately 
measured, concentric, uniform coating of solution around 
the wire. The usual difficulties experienced in translat- 
ing any laboratory process to the factory were encoun- 
tered, and now wire insulated with a film of synthetic 
resin embodying polyvinyl formal, known by the trade- 
mark of Formex, is in large factory production and use. 


Comparative Tests on Enamel Coatings 


In order to compare Formex wire with other wires 
insulated with comparable thickness of coating, five 
samples of number 20 (0.032-inch) heavy enameled wire 
of different manufacture were purchased on the open 
market. The National Electrical Manufacturers Asso- 
ciation specifications for wire of this size require an in- 
crease in diameter from 0.0022 to 0.0030 inch, and the 
actual increase in diameters of the wires compared is 
given in table I. These five wires and a Formex wire 
were examined with the aid of a number of tests designed 
to evaluate particular properties. These procedures are 
not standard throughout the industry, but are used by the 
General Electric laboratories for comparing experimental 
wires. 

The flexibilities of the coatings were compared by ob- 
serving their behavior when the wires were wound on 
mandrels of two, five, and ten times the diameter of the 
wire, at about 40 rpm. The wires were then examined 
under the microscope, and it was found that none of the 
samples had cracked during winding. 

Extensibility was observed by slowly stretching 100 
inches of wire to 110 inches. No cracks were observed 
in any of the samples. Rapid extensibility was performed 
by allowing a falling pendulum to act upon a lever which 
stretched the wire 20 per cent in a fraction of a second. 
No cracks were observed in the films of any of the wires 
after this treatment. As mentioned before, winding 
machines, such as that illustrated in figure 2, not only 


After being stretched at least 20 per cent in 


Figure 3. 

length and wound upon its own diameter, the Formex coat- 

ing showed no signs of cracking (left); the coating of ordi- 

nary enameled wire (right) showed severe cracking after 

having been stretched 10 per cent in length and then wound 
on a mandrel having twice the diameter of the wire 
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Machine for testing abrasion resistance of 
enameled wire 


Figure 4. 


bend the wire but also stretch it, and in order to observe 
the effect of an exaggerated treatment of this sort on the 
six samples of wire, they were all stretched ten per cent in 
length and then wound on the two-five-ten mandrel. 
The film on each of the wires except the Formex wire 
cracked when wound on the mandrel of two times the wire 
diameter, but not on the others after this treatment. 
These tests show that enameled wire possesses flexibility 
and extensibility of a high order, and that control of the 
amount of stretch given the wire when winding should 
prevent failures from this source. By comparison, as 
illustrated in figure 3, Formex wire is in a class by itself. 

In order to compare the resistance of the insulation to 
abrasion, the six wires were subjected to the abrading 
action of the machine illustrated in figure 4. One end of 
the wire to be tested was fastened to the base of the ma- 
chine, and the other end was brought over the Carboloy 
spokes of the squirrel-cage drum and was held taut by a 
weight, thus maintaining a constant pressure of the wire 
against the spokes. The test consisted in counting the 
number of revolutions of the drum (which is proportional 
to the number of rubs given the wire by the Carboloy 
spokes) required to wear through the film and to produce 
electrical contact between any one of the rods and the 
conductor. The results are expressed in number of turns, 
and the averages of five tests are listed in table I. It may 
be seen that four of the enameled wires had practically 
the same abrasion resistance, the fifth is poorer, owing to 
thinner insulation, and the Formex wire is again in a class 
by itself. 
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Condition of samples after compression tests, 
showing the excellent resistance of enameled coatings to 
compressive stresses 


Figure 5. 


Abrasion and pressure are encountered simultaneously 
when coils of wire are forced into position in a machine 
after they have been wound, and a simple test was de- 
vised to observe the effect of this operation on the insula- 
tion. The wires to be tested were first twisted together 
into a test piece. Such a twisted pair was then placed 
between two steel blocks 1’/s inches long so that seven 
crossovers were between the blocks. Electrical connection 
was then made to the wires so that in the event the insula- 
tion failed between wires or against either of the steel 
blocks, a 110-volt lamp was lighted. Pressure was then 
slowly and uniformly applied to the blocks in a compres- 
sion testing machine, and the pressure required to rupture 
the film and complete the electric circuit was recorded. 
After a failure, the thickness of the flattened portion of the 
sample was measured, and the per cent change in the 
thickness of the sample was recorded. Five samples of 
each wire were so tested. It may be seen from table I 
and figure 5 that all the wires exhibit excellent resistance 
to compression, far beyond anything required for ordi- 
nary use, and that again the Formex wire is markedly 
superior to the others. 


Tests Simulating Service Conditions 


The tests described thus far were designed to compare the 
effect of mechanical abuse on the insulation, such as is 
sometimes encountered during assembly of machines. 
Although they are useful for purposes of comparison, 
they by no means show that any particular wire can be 
used successfully in any particular machine. This can 
be determined only by actual factory trials. Attention 
now is directed to tests designed to compare the ability of 
the different insulations to perform their function after 
they have been wound into the machine. 

The purpose of the film on the wire is to insulate the 
conductor electrically. The quantity and quality of the 
insulation required depends upon the application, and no 
single test will serve all applications. However, measure- 
ment of dielectric strength is useful, and is generally made. 
The wires under examination were tested by applying a 
gradually increasing voltage between two wires twisted 
together, and recording the voltage at which failure oc- 
curred. The samples were tested as received at room 
temperature and at 105 degrees centigrade, and also after 
soaking in water overnight (17 hours) at room tempera- 
ture. The average values of breakdown voltage of five 
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samples are recorded in table II. Note that most of the 
values for each wire are equally high at room temperature 
and 105 degrees centigrade, and that, with the exception of 
sample 2, on which the insulation is thin, the values for the 
different wires vary only about 30 per cent, which is not 
greater than the difference between individual samples of 
the same wire. All the samples lose something by soak- 
ing in water, but even this treatment leaves them with 
sufficiently high dielectric strength for ordinary use. The 
“annealed” value recorded for Formex wire concerns a 
property of the film on this wire that is described later in 
detail. It is well to remember that these tests were made 
on samples that had been handled very gently, and the 
values are in no way representative of what might be ob- 
tained in practical use. 

An illustration of what can happen to enameled wire 
when it is heated is given in the following test. Samples 
of the wires were wound on the two-five-ten-diameter 
mandrel and examined for cracks as in the flexibility test, 
and none were found. This simulates a winding which 
appears to be satisfactory by visual examination. The 
samples were then placed in an oven and heated at 100 
degrees centigrade for one-half hour, which simulates the 
temperature attained by operation of some machines, and 
again examined, whereupon the coatings of all but the 
Formex wire and one of the others were found to be badly 
cracked on the two-diameter mandrel. Now this is an 
extremely tight turn and would not ordinarily be en- 
countered in winding, so that this is perhaps an unfair 
test, but it does bring out the fact that mechanical strains 
set up in the film by winding are sufficient to overcome 
the tensile strength of the film when hot, and to produce 
rupture. When samples of the wire were stretched ten 
per cent in length and then wound, none of them cracked 
on the five- or ten-diameter mandrel, and all would be 
considered perfect on visual examination. However, 
when they were heated to 100 degrees centigrade, all but 
the Formex wire and one enameled sample showed bad 
cracks on the five-diameter mandrel, and one cracked on 
the ten-diameter mandrel. When they were further 
heated for one-half hour at 150 degrees centigrade, all but 
the Formex wire cracked on the five-diameter mandrel, 
and all but the Formex wire and one other cracked on the 
ten-diameter mandrel. In figure 6 is illustrated Formex 
wire and the best sample of enameled wire before and 
after this treatment. This phenomenon appears to be 
typical of films based on drying-oil enamels, and is one 


Table Il. Dielectric Breakdown of Enamel Wire Insulation 
(Kilovolts) 

Room 105 Degrees Room 

Temperature Centigrade Temperature 
Sample Number (Dry) (Dry) (Wet) 
i es eee Sa eats atten 5 5, Dea weenie 4.4 
a ee eA Cae eNO S05 ae ae ee 2.2 
SiG Gai ree OED raat erere LOS anette: 8.2 
25 )\ een. ee IO cA eae 10), Des eros 7.8 
6S” i Ae S07. ane ee GO Oe bes oud 5.3 
HOrmex) ie) eee eee Sascha ees eee VEG ete 3.2 
Formex: (annealed) (.: i. .atysct here Maree eee eee 5.2 
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that can be very bothersome in difficult windings, re- 
quiring that the utmost care be taken in manufacture. 
Formex wire appears to be immune to this type of failure, 
as it has never been observed, even in samples stretched 
more than 20 per cent and then wound on their own 
diameters. 

One of the physical properties that appears to be ad- 
versely affected at operating temperatures of apparatus is 
abrasion resistance. This is important when mechanical 
vibration from any source sets up vibration of windings 
aud the wires rub together or rub against the confining 
wall. In order to compare the ability of the wires under 
exainination to resist abrasion at elevated temperature, 
they were tested on the abrasion machine described, in an 
oven at 105 degrees centigrade. The average values for 
five samples are recorded in table I. It may be seen that 
all the samples are adversely affected, the enamel samples 
losing from 80 to 90 per cent of their original resistance, 
and the Formex wire losing two-thirds of its resistance, 
but in spite of this great loss, it still retains greater resist- 
ance to abrasion than the enamel samples had originally. 

In any winding there is more or less pressure on the 
wires under operating conditions owing to expansion and 
contraction of the parts of the machine. In rotating 
armatures there is considerable pressure owing to centrifu- 
gal force. Although in practice, pressure generally is 
accompanied by slight vibratory motion and consequent 
abrasion, it is interesting to observe the flow of the film on 
the wire at high temperatures in the absence of vibration. 
For this purpose the device illustrated in figure 7 was em- 
ployed. Twelve pieces of wire were placed between 
alternate flat plates as illustrated, so that three inches of 


Figure 6. Condi- 


tion of Formex 


(left pair) and 
best enameled 
samples _ before 


(right pair) and 
after'‘heat-shock”’ 
tests 
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Figure 7. Device for testing 
flow of enamel coatings under 
compression; note method of 
inserting samples 


wire was under compression between each pair of plates. 
The wires were straightened to eliminate kinks and to 
present a continuous line contact to the pressure of the 
plate. After the samples were assembled in the apparatus, 
a weight of ten pounds was suspended from the central 
suspension as illustrated, and the height of the pile of plates 
and wires was carefully measured with a dial micrometer. 
The complete assembly was then heated at 125 degrees 
centigrade for one hour to allow the flow to take place, 
and the height of the pile was again measured when cold. 
From the difference in the two measurements the decrease 
in thickness of the insulation was determined, and was 
found to be from 10 to 20 per cent, Formex wire showing 
the greatest decrease of 20 per cent, and sample 2 the 
lowest of 10 per cent. The other samples were about 
the same with a range of 14 to 16 per cent. 

The results of this test are of value for purposes of com- 
parison only. No one yet has succeeded in measuring the 
actual pressures existing between wires in coils in actual 
service at operating temperatures, and it is doubtful 
whether such measurements could be made, or that if 
made whether windings could be duplicated. It should 
also be pointed out that in service the stress is not always 
maintained since the wires can move. For rotating arma- 
tures, calculations of centrifugal force can be made and 
pressures estimated, but so far the only reliable test has 
been actually to test the wire in position in the machine. 

Most electrical machinery falls in the classification of 
durable goods, and must be built to last for years, so a dis- 
cussion of insulation is not complete without considering 
the effects of age. Enameled wire behaves in this respect 
much as would be expected from its composition. The 
film becomes harder and more brittle with age, and if not 
bent will provide adequate insulation for many years. 
However, the film does become brittle, and provision 
should be made in the design of the machine for protection 
against incidental blows or bends that would break this 
brittle film. In order to compare the ability of the 
various wires under examination to resist this embrittle- 
ment, large coils were placed in ovens at 100, 125, and 150 
degrees centigrade, and periodically samples were taken 
and wound upon the two-five-ten diameter mandrel. Al- 
though minor differences were found between the different 
samples of enameled wire, the major difference was be- 
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Figure 8. Condition of samples of enameled wire after hav- 

ing been baked at 125 degrees centigrade for 357 hours and 

then wound on mandrels having two, five, and ten times the 

diameter of the wire; the Formex sample is at the left. Al- 

though not clearly shown here, four of the enameled samples 
showed cracking in the ten-diameter coils 


tween the enamel wire and the Formex wire, as illustrated 
in figure 8, which shows samples that had been baked at 
125 degrees for 357 hours and then wound. Baking at 
100 and 150 degrees centigrade brought out the same 
difference. The film on the Formex wire retained its 
flexibility four to ten times longer than those of the enam- 
eled wires. 


Effect of Varnish Solvents 


Thus far we have considered some of the properties of 
magnet-wire insulation that affect the manufacture and 
use of apparatus, but there is still one manufacturing 
operation that, unless properly controlled, can do more 
to nullify all the work and care put into enameling wire 
than any other, and that is varnish treatment of the ap- 
paratus. The varnish treatment of coils originally was 
adopted to fill the interstices of textile-insulated wire, to 
bind the turns of the coil together, and to protect it as 
well as other insulation in the apparatus from moisture. 
In late years there has been a trend toward waterproofing 
insulation before it is assembled in the apparatus, and 
by using good enameled wire, to eliminate the varnish 
treatment. This by no means has extended to all lines of 
apparatus, but is an indication of the trend. In appara- 
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tus of this type there is one important reason for varnish 
treatment after winding, and that is to anchor the turns 
of the coil so that they cannot become loose through 
vibration. But whatever the reason, the process is usually 
the same. The coil or apparatus is soaked in varnish, 
allowed to drain, and then baked to eliminate the varnish 
solvents and to “cure” the varnish film. To allow the 
varnish to impregnate deep into a coil, the soaking must 
be prolonged, or pressure must be applied; and to drive 
the solvents out of the deep coil, the baking must be pro- 
longed or vacuum used. The detrimental effect of such 
varnish treatment on the enamel film was recognized many 
years ago, and has been discussed by several writers in- 
cluding Frost’ and Greulick.*® Although modern enam- 
eled wire is superior in many respects to the earlier wire, 
it is still subject to attack by varnish solvents such as pe- 
troleum spirits and coal tar naphtha. 

In order to observe the action of varnish solvents on 
the wires under examination, the following procedure was 
carried out. Samples of each of the wires were straight- 
ened and immersed for a period of three hours at room 
temperature in (1) petroleum spirits, (2) high-flash naph- 
tha, (3) butanol, and (4) a mixture of equal parts of buta- 
nol and high-flash naphtha. The effect on the film was 
observed by removing each sample from the liquid and 
immediately subjecting it to controlled abrasion. This 
was accomplished by drawing the wire under constant 
pressure at right angles to, and over, a steel wire of 0.010- 
inch diameter. The pressure on the wire was previously 
adjusted to a value such that the film of enamel was not 
damaged when thus abraded before soaking in the solvents. 
When the soaked samples were so tested, it was found that 
all of them except the Formex wire were softened enough 
so that more or less of the film was scraped off (see figure 
9). Petroleum spirits had the least effect, and the mix- 
ture of butanol and high-flash naphtha, the greatest. 


Figure 9. Condition of test samples after having been im- 

mersed for three hours at room temperature in a mixture of 

butanol and high-flash naphtha, and then subjected to an 
abrasion test (Formex sample at top) 
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In connection with this test, a phenomenon may be ob- 
served that apparently is of importance only with Formex 
wire. Although the film is not greatly softened by im- 
mersion in the commonly used solvents, it is affected 
under certain conditions in a totally different way. When 
a sample of Formex wire is bent at room temperature and 
then immersed in high-flash naphtha, there immediately 
appears upon the surface of the wire a multitude of fine 
hairline cracks that may be seen under the microscope. 
This phenomenon is not specific to high-flash naphtha, 
but has been observed in connection with many other 
liquids. If, however, the wire has not been bent, the 
cracks do not appear. Apparently the stresses produced 
in the film by bending the wire are great enough to exceed 
the tensile strength of the material when wet with certain 
liquids, and in some respects this phenomenon resembles 
the cracking produced by heat in stressed enamel coat- 
ings or that produced by ozone in stressed rubber. It 
differs from the cracking of enamel and rubber in that the 
strain decays very rapidly at high temperature, and is 
consequently easily avoided. This can be accomplished 
by heating the wire to a sufficiently high temperature 
and for a long enough time to allow the strain to decay 
internally, and generally a few minutes at 80 degrees 
centigrade or above is sufficient (see figure 10). If time 
enough is allowed, the strains will decay at room tem- 
perature, although generally room temperature (25 de- 
grees centigrade) is not high enough to reduce the time 
much below two weeks. 

This heat treatment after winding and before varnish 
treatment is not necessary if the proper varnish treat- 
ment is employed, since the cracks disappear when the 
varnish is baked. This is not entirely due to filling 
the cracks with varnish resin, since the phenomenon 
takes place in the absence of resin. Samples of stressed 
Formex were dipped in the solvents mentioned, thereby 
developing surface cracks. They were allowed to dry in 
the air, and were then baked at 150 degrees centigrade 
for one-half hour. This treatment resulted in the dis- 
appearance of the cracks and the formation of the original 
smooth glossy surface. The phenomenon of healing by 
baking has been observed with three commercial insu- 


Figure 10. Soaking in high-flash naphtha caused fine surface 

cracks to appear in the surface of Formex wire (left); these 

cracks did not appear when the wire (right) previously had 

been heated for three minutes at 80 degrees centigrade and 
then soaked in the same liquid 
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lating varnishes, as well as with solvents, and appears to 
be general. 

The phenomenon has been studied in relation to the di- 
electric strength of the insulation. The difference between 
the dielectric breakdowns for the annealed sample of 
Formex wire and that for the unannealed sample listed in 
table II, is probably due to superficial cracking of the 
surface of the film by water, although the cracks are not 
visible under the microscope, and water vapor does not 
produce the same result as liquid water. 

When coils were treated with a commercial insulating 
varnish thinned with benzene and alcohol, the superficial 
cracks appeared, and were still visible under the micro- 
scope after baking at 70 degrees centigrade to evaporate 
the solvents. The dielectric strength of the insulation, 
however, even in the presence of these superficial cracks 
was as high as that of the untreated wire, and after baking 
at 150 degrees centigrade to cure the resin, the dielectric 
strength was still higher. 

Laboratory tests, such as these described here, give a 
comprehensive picture of the properties of magnet wire, 
but must be correlated with factory and field experience in 
order to judge the importance of each property measured, 
In the case of enameled wire, we have over 30 years of 
successful application experience, and have learned how to 
use it within its limitations. In the case of Formex wire 
we have properties that are distinctly superior to enamel, 
which permit changes in manufacturing procedure and re- 
design of apparatus. In the space of time that Formex 
wire has been used, some half million pieces of equipment 
have been wound with it, in some cases as a substitute for 
enameled wire, or cotton-covered wire; in others, appara- 
tus has been redesigned to take advantage of its superior 
properties. One of the most interesting examples of its 
use is in hermetically sealed refrigerator units using the 
refrigerant known as Freon F-12. In this instance it is 
taking the place of wire previously insulated with more 
than five times its thickness of cotton. 

It is still too soon to say to what extent Formex wire 
will replace conventional enameled wire. It has been 
found useful in a wide variety of applications, has per- 
mitted advances in manufacturing technique and in the 
construction of apparatus not hitherto practical, and its 
use is being extended as rapidly as technical and economic 
considerations allow. But whatever the outcome, manu- 
facturing and field experience has been so uniformly good 
that synthetic materials will certainly play an increasingly 
important part in the field of wire insulation. 
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TRICAL ENGINEERING, volume 55, November 1936, pages 1180-5. 


72. RECENT PROGRESS IN INSULATION RESEARCH, J. B. Whitehead. Exnc- 
TRICAL ENGINEERING, volume 56, November 1937, pages 1346-52. 


73. INSULATED WirEs, E. L. Wildy. 
1928, page 606. 


74. MECHANICAL UNIFORMITY OF PAPER-INSULATED CaBLzs, K. S. Wyatt, 
D. L. Smart and J. M. Reynar. AIEE Transactions, volume 57, 1938, 
(March Section), pages 141-54, 


Electrician, volume 101, November 30, 


75. ELEKTROTECHNISCHE ISOLIERSTOFFE, R. Vieweg. Berlin, J. Springer, 1937. 
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iNeers 


Of Institute and Related Activities 


Middle Eastern District Meeting 
in Scranton, Pa., October 11-13 


Arrancements are being com- 
pleted for the AIEE Middle Eastern 
District meeting and Student Branch con- 
vention to be held in Scranton, Pa., October 
11-13. Headquarters for the meeting will 
be at Hotel Casey. The local committees 
have arranged an attractive and diversified 
technical program of five morning and 
afternoon sessions. A testimonial luncheon 
in honor of Doctor C. F. Scott, AIEE past- 
president and founder of Student Branches, 
is being sponsored by the Branches, and 
separate meetings of Branch counselors 
and Branch chairmen have been arranged. 
Among interesting inspection trips sched- 
uled is one through anthracite-coal mines. 
Entertainment and social gatherings have 
been arranged for the evenings, with a spe- 
cial program for women guests, who are 
urged to attend the meeting. 

Host for the District meeting is the 
Lehigh Valley Section, which comprises 
northeastern Pennsylvania and a small 
section of New Jersey. Scranton, selected 
by the Section as host city, is situated in the 
heart of the anthracite-coal region, sur- 


Program for Women Guests 


Wednesday, October 11 


Morning Registration, Hotel Casey 

1:00 p.m. Luncheon, The Scranton Club 

2:00 p.m. Reading and musical program, The 
Scranton Club 

8:30 p.m. Informal get-together and entertain- 


ment (details at Registration Desk) 


Thursday, October 12 


9:30 a.m. Leave headquarters hotel for The 


Scranton Country Club—golf, tennis, 
games, bridge 


12:30 p.m. 
2:00 p.m. 


Luncheon, The Scranton Country Club 


Scenic tour (on return trip will stop at 
The Scranton Country Club; details 
will be announced.) 


Informal dinner and dance, Hotel 


Casey 
Friday, October 13 


6:30 p.m. 


This day has been purposely left open in the belief 
that some of the women guests would like to join 
their husbands in the inspection trip to the Marvine 
anthracite coal mines (see schedule). 


———___—_—__________ El 


rounded by the picturesque Moosic moun- 
tains of the Appalachian range. Called 
“the electric city,” it is the third largest 
city in Pennsylvania, with a population of 
145,000 and a local trade density of 300,000, 
and is easily accessible by train or car from 
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all parts of the District, being served by four 
railroads and two major highways. Be- 
sides being the metropolis of the anthracite- 
coal industry, the city has other diversified 
industries, including silk, moulded products, 
and textiles, and contains the home office of 
the International Correspondence Schools, 
largest institution of the kind in the world, 


INSPECTION TRIPS 


Six inspection trips, three on Wednesday, 
October 11, and three on Friday, October 
13, have been arranged. To assist the com- 
mittee in planning transportation, members 
are requested to make definite arrangements 
at the registration desk, where they will 


feet in diameter. This trip includes a drive of 
about 35 miles through the woodlands of north- 
eastern Pennsylvania. 


Friday, October 13 


1. Hazard insulated-wire works of the Okonite Com- 
pany, Wilkes-Barre, Pa. Members will be wel- 
comed by the staff of the company and conducted 
through the plant. 


2. Stanton steam plant. Located about 4 miles 
above Pittston on the Susquehanna River and about 
15 miles from Scranton, the Stanten plant, capacity 
100,000 kw, is the largest plant in this section of the 
country burning anthracite coal to generate elec- 
tricity. Members of the staff will conduct a tour 
of the entire plant, from the point at which anthra- 
cite coal is unloaded, a car at an operation, from the 
railroad’s gondola, to the boiler plant where it is 
transformed into steam, the steam generators, and 
the electrical switchyard. 


3. Marvine anthracite-coal mines of the Hudson 
Coal Company, Same as Wednesday trip. 


ENTERTAINMENT AND SPORTS 


A stag smoker will be held on Wednesday 
evening at the Hotel Casey. Diversified 


Hotel Rates in Scranton, Pa. 


Hotel Location 
Casey a isa: Lackawanna and Adams Avenues...... 
Jermyn..... Wyoming Avenue and Spruce Street... 


Marquette..416 Adams Avenue. 5......ccsceese00 
Holland .1.0-408 Adams Aven tierce cicijsrere¥sicisiotstcts « 


. 1,25, 1.50.. 2.00 
aeeelOO .. 2.00 


Single Rooms Double Rooms 


Running Running 
Water Bath Water Bath 
$2.50 . .$3.00-5.00. . $4.00 . .$5.00-8.00 F 
.. 2.00, 2.50.. 2.50-3.50.. 3.00,3.50 .. 4.00-6.00 


. 2.00,2.50 .. 3.00 
. 2.00, 2.50t.. 3.00, 3.50t 


YMCA#.... Washington Avenueand Mulberry Street.. 1.25 aie 100 


* Meeting headquarters. 
12.00 for double occupancy. 
for each additional occupant. 


t+ Some double rooms with twin beds. 


Suites are available at Hotel Casey at $7.50-10.00 for single occupancy; $9.00- 
Some can accommodate from four to eight people, at $1.50 daily per person 


# Rooms without running water: single $1.00; double $1.50. 


In ail cases, individual guests occupying double room with bath will be charged full double-room rate. 


find a schedule of the times at which trips 
leave from headquarters. The following 
trips have been planned: 


Wednesday, Ociober 11 


1. Marvine anthracite-coal mines of the Hudson Coal 
Company. The trip through the inines includes 
inspection of the company’s immense underground 
pumping project. Inasmuch as operations at this 
mine involve handling an average of some 27 tons 
of water for each ton of coal shipped to market, 
pumping constitutes a very important problem. 
As an indication of the equipment involved, it is 
noteworthy that eight pumps, aggregating 32,000 
gallons per minute in capacity and driven by a 
total of 3,200 horsepower in 25-cycle motors, occupy 
one underground gallery 181 feet long, 22 feet wide, 
and 30 feet high, while related switchboard and 
control equipment occupies an adjacent gallery 40 
by 12 by 17 feet in size. This trip will be repeated 
on Friday. 


2. International Correspondence Schools, Scranton, 
Largest correspondence school in the world. 


3. Wallenpaupack hydroelectric plant of the Penn- 
syluania Power and Light Company, Hawley, Pa. 
This station has a capacity of 40,000 kw, in two 
20,000-kw units. The reservoir, when full, forms a 
lake 13 miles long and a mile wide, containing 
7,400,000 cubic feet of water. The pipe-line from 
lake to generating plant is 3.5 miles long and 14 
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entertainment will be followed by a buffet 
supper. Tickets $1.00. 

On Thursday, October 12, an informal 
dinner will be served at 6:30 p.m. at Hotel 
Casey. Talks will be given by national and 
District officers and by a guest speaker, after 
which there will be dancing; tickets 
$1.50 per person. 

Arrangements have been made with the 
Scranton Country Club for golf, and the 
Scranton Tennis Club for tennis. Those 
desiring to play golf should make inquiry 
at the registration desk Wednesday morning, 
and watch fer announcements by the com- 
mittee in charge. 


WoMEN’S PROGRAM 


A special invitation is extended to women 
to attend the District meeting with their 
husbands. Particular attention has been 
given to the program of activities (see ac- 
companying schedule). To assist the com- 
mittee in arranging for transportation and 
luncheons, guests are requested to register 
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for attendance at the events on the program 
at least three hours before time scheduled. 


HOTELS AND REGISTRATION 


Members should make room reservations 
by writing directly to the hotel of their 
preference. Rates at the headquarters 


hotel and others are listed in the accom- 
panying table. All the hotels listed are 
within four or five blocks of the head- 
quarters hotel. 

Members of the District who plan to at- 
tend the meeting should register in advance 
by returning the addressed advance-regis- 
tration card which they will receive by 


Tentative Program 


Advance copies of papers will be made avail- 
able as papers are approved. If ordered by 
mail, price ten cents per copy; if purchased 
at Institute headquarters or at the meeting, 
price five cents per copy. The announce- 
ment of the meeting to be sent to members 
within the District and nearby territory will 
carry an order form for those who wish to 
order advance copies of papers. 


Discussions to be considered for publication 
should be typewritten (double-spaced) and 
submitted in triplicate to C. S. Rich, secre- 
tary, technical program committee, AIEE 
headquarters, 33 West 39th Street, New 
York, N. Y., on or before October 27, 1939. 
Discussion of informal addresses and pa- 
pers need not be submitted. 


Wednesday, October 11 


9:00 a.m. 
10:30 a.m. 


Registration 

Mining 

APPLICATION OF POWER IN THE ANTHRACITE COAL 
Inpustry. W. H. Lesser, Pierce Management 


Mercury Arc RECTIFIERS IN THE COAL MINING 
Inpustry. D.H. Renshaw, Westinghouse Electric 
and Manufacturing Company 


New Typez Mine Locomorive. 
Differential Steel Car Company 


H. F. Flowers, 


Formal meeting of AIEE standards co-ordinating 
committee 4 
2:00 p.m. Standards 

OPERATING CONDITIONS AFFECTING ELECTRICAL 
APPARATUS Met WITH IN THE STEEL INDUSTRY. 


G. A. Caldwell, Westinghouse Electric and Manu- 
facturing Company 


APPLICATION OF CLaAss B INSULATION TO DIRECT 
CuRRENT Motors In Heavy Duty Service, F. 
A. Compton, Jr., General Electric Company 


Guiwe For SELECTION OF DISTRIBUTION TRANS- 
FORMER SIZE aS DETERMINED BY LoapD CYCLE 
REQUIREMENTS. M. F, Beavers, General Electric 
Company 


TEMPERATURE RISE OF ELECTRICAL APPARATUS 
AS AFFECTED BY Rap1aTION. G. W. Penney, West- 
inghouse Electric and Manufacturing Company 


R&suME OF WorRK OF THE STANDARDS COMMITTEE 
on Revistinc AIEE Sranparp No. l. P. L. 
Alger, chairman, AIEE co-ordinating committee 4 
Afternoon. 


8:30 p.m. 


Inspection trips 


Stag smoker 


Thursday, October 12 
9:30 a.m. Power Transmission and 
Distribution 


PowWER Supply FOR SuBURBAN AREAS. R. A, 
Hentz and J. A. Thielman, Philadelphia Electric 
Company 


PROTECTOR TuBES FOR Power Systems. H. A. 
Peterson and W. J. Rudge, General Electric Com- 
pany, and A. C. Monteith and L. R. Ludwig, West- 
inghouse Electric and Manufacturing Company 


LIGHTNING INVESTIGATION ON A 220-Kv SysTEM 
III. Edgar Bell, Pennsylvania Power and Light 
Company 

Some RECENT DEVELOPMENTS IN IMPULSE VOLTAGE 
Testinc. C. M. Foust and N. Rohats, General 
Electric Company 


Student Branch Counselors’ 
Conference 


9:30 a.m. 


Professor E. E. Kimberly, Ohio State University, 
chairman Student Branch activities, District 2, 
presiding : 


Student Branch Officers and 
Delegates Conference 


9:30 a.m. 


W. M. Piatt, Lafayette ’40, chairman 
R. B. Schnure, Bucknell ’40, secretary 


12:00 m. Testimonial Luncheon 
Sponsored by the Student Branches in honor of 
Doctor Charles F. Scott, past-president AIEE, and 
founder of the Student Branches of the Institute. 


A. S. Mickley, Lehigh ’40, presiding 

Professor F. C. Caldwell, Ohio State University 
Doctor Charles F. Scott 

Dean William M. Young, Ohio University 


2:30 p.m. Meters, Relays, and Protection 
NEw DEVELOPMENTS IN CURRENT TRANSFORMER 
Desicn. G. Camilli, General Electric Company 


CARRIER CURRENT ContrRot. A. M. Trogner, Line 


Material Company 


DISTRIBUTION LINE SECTIONALIZING. R. E. Nei- 


dig, Metropolitan Edison Company 


OrtLess CrrcuiIT BREAKERS. D.C. Prince, Gen- 


eral Electric Company 


6:30 p.m. Dinner (strictly informal) 


Elmer F, DeTurk, toastmaster 


Speakers (reserved as a surprise) 


9:30 p.m. Dancing 


Friday, October 13 


9:30 a.m. Electrical Apparatus 


TRENDS IN HIGH-VOLTAGE PORCELAIN BUSHING 
DEVELOPMENT. T. F. Brandt, Ohio Brass Com- 
pany 


TRANSFORMER PROTECTION AND OPERATION. J. B. 
Hodtum, Allis-Chalmers Manufacturing Company 


ADJUSTABLE SPEED A-C Moror. Howard W. 
Edmunds, Crocker-Wheeler Electric Manufacturing 
Company 


THEORY AND DESIGN OF NEMA RESISTORS FOR 
MorTor STARTING AND SPEED ContTrRot. G. C. 
Armstrong, Westinghouse Electric and Manufac- 
turing Company 


Afternoon. Inspection Trips 
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mail. This will be helpful to the registra- 
tion committee, permit badges to be pre- 
pared in advance, and reduce the work 
necessary on the opening day. A minimum 
registration fee of $2.00 will be charged all 
nonmembers except Enrolled Students and 
the immediate families of members. 


COMMITTEES 


District meeting: I. Melville Stein, H. A. Dambly, 
E. F. DeTurk, A. G. Ennis, W. A. Furst, J. W. 
Mills, H. S. Phelps, J. E. Treweek, E. F. Weaver. 


General: E. F. DeTurk, chairman; J. L. Beaver, 
J. G. Charest, N. S. Hibshman, W. H. Lesser, J. W. 
Mills, G. E. Northup, M. O’Toole, and E. F. Wea- 
ver. 


Meetings and papers: J. G. Charest, chairman; 
E. Bell, G. M. Keenan, W. J. Kistler, J. W. Mills. 


Student activities: N. S. Hibshman, chairman; 
W. H. Formhals, G. A. Irland, E. E. Kimberly, 
F. W. Smith, W. M. Young. 


Inspection and transportation: W. H. Lesser, 
chairman; R. C. Cox, W. J. D. Geary, L. H. James, 
F. W. Jennings, C. H. McKnight. 


Hotels and registration: J. W. Mills, chairman; 
D. J. Connell, F. C. Pethick, W. A. Thomas. 


Publicity and attendance: G. E. Northup, chair- 
man; W. A. Everson, W. H. Formhals, W. J. 
Kistler, P. Markarian, R. Moore, A. B. PlatG yan. 
Strelzoff, P. A. Weaver. 


Entertainment: M. O’Toole, chairman; W. E. 
Connor, R. C. Cox, W. J. D. Geary, G. E. Northup, 
W. Seiple. : 
Finance: E. F. Weaver, chairman; O. A. Gries- 
mer, W. H. Lesser, J. E. Treweek. 


Ladies: Mrs. G. E. Northup, chairman; Mrs. J. 
G. Charest, Mrs, A. B. Platt, Mrs. J. A. Strelzoff, 
Mrs. E. F. Weaver. 


Lamme Medal Nominations 


Due December 1 


Attention is called again to the opportu- 
nity open to any member of the Institute to 
submit nominations for the 1939 AIEE 
Lamme Medal. All nominations must be 
received not later than December 1 (for 
further particulars, see ELECTRICAL ENGI- 
NEERING for June 1939, page 265). The 
1938 Lamme Medal was awarded to Marion 
A. Savage, designing engineer, General 
Electric Company, Schenectady, N. Y. 


ASME and Cornell 
Honor Thurston 


The hundredth anniversary of the birth of 
Robert Henry Thurston, pioneer in engi- 
neering education and first president of the 
American Society of Mechanical Engineers, 
will be celebrated by Cornell University 
and the ASME with ceremonies at Ithaca, 
N. Y., October 25, 1939. The day’s pro- 
gram will include an academic procession, 
memorial ceremony, and an exhibit of 
Thurston’s publications and laboratory ap- 
paratus. Delegates from American and 
Canadian engineering schools and from 
technical and academic societies, and alumni 
of Stevens Institute of Technology and 
Cornell University from the classes of 
Thurston’s time, have been invited to par- 
ticipate in the celebration. 


ELECTRICAL ENGINEERING 


Great Lakes District Meeting 
in Minneapolis, Minn., September 27—29 


Tuer AIEE Great Lakes District extends a 
cordial invitation to attend the meeting in 
Minneapolis, September 27-29, 1939. Head- 
quarters will be in the Hotel Nicollet. An 
excellent technical program, supplemented 
by interesting inspection trips and enter- 
tainment, is offered for members, their 
families, and friends of the Institute. 
Student members will find a special program 
arranged for them, with members of their 
own group offering papers for discussion. 

During the period of the meeting the 
District executive committee and the 
District committee on student activities 
will hold their respective annual business 
meeting and conference. 


ENTERTAINMENT AND SPORTS 


A variety of entertainment, including a 
luncheon, sightseeing tours, and dinners 
has been arranged for the meeting. On 


Program for Women Guests 


Wednesday, September 27 


Morning Registration 

Noon Visit and uncheon, Minneapolis Art 
Institute. Tickets 75 cents each 

Afternoon Sightseeing trip, for members, their 
families, and guests 

Evening Dinner at Minneapolis Automobile 


Club, Bloomington-on-the-Minnesota 


Thursday, September 28 


Leave Nicollet Hotel for trip to Still- 
water, Minnesota. Luncheon and 
cards at Lowell Inn, returning to 
Minneapolis about 3 p.m. Lunch- 
eon tickets, 85 cents each 


Dinner-Dance at Hotel Nicollet 


Morning 


Evening 


Friday, September 29 


Open for sightseeing trips and other entertainment 
to be announced on first day of meeting. 


Women guests who desire to play golf will find 
numerous excellent courses, both public and private, 
at their disposal. Necessary arrangements will 
be made upon request to the entertainment com- 
mittee. 


_ EEE 
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Wednesday, September 27, a joint luncheon 
with the Minneapolis Engineers Club and 
the St. Paul Engineers Society will be heid 
at the Hotel Nicollet, tickets 85 cents each. 
In the afternoon a sightseeing tour through 
Minneapolis, St. Paul, and the vicinity is 
planned, tickets $1.25 each. At 7 p.m. 
a dinner will be held at the Minueapolis 
Automobile Club, tickets $1.50 each. 

On Thursday afternoon arrangements 
will be made to visit the mew modern 
hydraulic laboratory of the University of 
Minnesota, tickets 25 cents each. In the 
evening at 7 o’clock a dinner dance will be 
held at the Hotel Nicollet—tickets $2.00 
each. The gathering will be addressed by 
Doctor Phillips Thomas. 

On Friday, September 29, opportunity 
will be given to visit any of the industrial, 
educational, and scenic points of interest 
in and around the Twin Cities, such as: 
The Electric Machinery Company, The 
Minneapolis - Honeywell Heat Regulator 
Company, the University of Minnesota, 
the generating plants of the Northern States 
Power Company, the Minnesota Mining 
and Manufacturing Company, Fort Snell- 
ing, Mendota, and others, tickets 50 cents 
each. Booklets containing tickets for all 
the trips mentioned will be available at the 
registration desk for $5.00. 

No golf tournament has been scheduled, 
but arrangements to play on the University 
of Minnesota course, or on any of the beau- 
tiful public or private courses in the Twin 
Cities will be made by the entertainment 
committee upon request. 

On Saturday, September 30, the famous 


“Golden Gopher’”’ football team plays the 
University of Arizona team. This is the 
first game of the 1939 season. Tickets are 
$2.20 or $1.10 per seat, depending upon 
location. Reservations may be made di- 
rectly with the football ticket manager, 
University of Minnesota, Minneapolis. 


STUDENT BRANCH CONVENTION 


A technical session and a business session 
have been planned specifically for student 
members. All trips and entertainment fea- 
tures of the program are open to students. 
For further information student members 
should contact Professor J. H. Kuhlmann, 
counselor of the University of Minnesota 
Branch, at the electrical-engineering depart- 
ment, University of Minnesota, Minne- 
apolis. 


HOTELS AND REGISTRATION 


Members should make room reservations 
by writing directly to the hotel of their 
preference. For convenience the rates of 
the headquarters hotel, Hotel Nicollet, 
as well as the rates of other hotels are listed 
in the accompanying table. 

Members of the District who plan to 
attend the meeting should register in ad- 
vance by returning the addressed, advance- 
registration card which they will receive 
hy mail. This will be helpful to the regis- 
tration committee, permit badges to be 
prepared in advance, and reduce the work 
necessary on the opening day. A minimum 
registration fee of $2.00 will be charged all 
nonmembers except Enrolled Students and 
the immediate families of members. 


COMMITTEES 


District Meeting: A. H. Lovell, District vice- 
president; A. G. Dewars, District secretary; 


Hotel Rates in Minneapolis, Minn. 


Without Bath With Bath 
Hotels Location Single Double Single Double 

Nicollet*...... Nicolletrat, Washing tontrin wae sce « strisis Ae claleeie cic ae been $3.00 up..... $4.50 up 
Andrews...... Hennepin at Fourth Street.......... $1.50 up..... $2.50 11012 250 Ups. cccrase 3.50 up 
ASUECISs tow cis es Tenth ater ourthea vente South wires siescccretevsle elevate ulosiete eieicteteres ee ZOO UD cere 3.00 up 
Dyckman..... QT A SOULMOIZ EME SLC CCU me ral etaitedielalays isis eerie aiciere cherie erelniahevere nantes 2001p oe ks 3.00 up 
Weaiutgton. 7.10 eth: Ate DhirdsA VENUS: SOUER 5. cere 1s or tes (es/esiim ieee eraiete lore einle 2-SOLUD unica 3.50 up 
Radisson...... 45 South Seventh Street............ 2,00 Upc ess 3.50 up... OO tifa ceeters re 4.50 up 
* Meeting headquarters 
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Advance copies of papers will be made 
available as papers are approved. If 
ordered by mail, price ten cents per copy; 
if purchased at Institute headquarters or at 
the meeting, price five cents per copy. 
The announcement of the meeting to be 
sent to members within the District and 
nearby territory will carry an order form 
for those who wish to order advance copies 
of papers. 


Discussions to be considered for publication 
should be typewritten (double-spaced) and 
submitted in triplicate to C. S. Rich, secre- 
tary, technical program committee, AIEE 
headquarters, 33 West 39th Street, New 
York, N. Y., on or before October 13, 1939. 
Discussion of informal addresses and 
papers need not be submitted. 


Wednesday, September 27 


8:00 a.m. Registration, mezzanine floor 
9:30 a.m. General Meeting 
Announcements: A. H. Lovell, vice-president, 


Great Lakes District, AIEE 
Address of Welcome: Governor Harold E. Stassen 


10:15 a.m. Communication and Research 


LoaApD-RATING THEORY FOR MULTICHANNEL AM- 
PLIFIERS. B. D. Holbrook and J. T. Dixon, Bell 
Telephone Laboratories, Inc. 


EMERGENCY RADIO IN THE TELEPHONE BUSINESS. 
R. E. Willey, Northwestern Bell Telephone Com- 
pany 

IMPORTANCE OF GAS IN ELECTRODES FOR THE GLOW- 
To-Arc Transition. F. A. Maxfield, H. R. Heg- 
bar, and J. R. Eaton, The University of Wisconsin 


CauSsES OF CORROSION OF FINE COPPER WIRES 
CaRRYING A PotenTiIAL. H.N. Stephens and G.B. 
Gehrenbeck, Minnesota Mining and Manufactur- 
ing Company 

and 


10:15 a.m. Electrical Machinery 


Transportation 


DYNAMIC CHARACTERISTICS OF A SINGLE-PHASE IN- 
pucTion Moror. E. B. Kurtz, University of Iowa 


Tentative Program 


Co-ORDINATION OF THE CONTROL OF SYNCHRONOUS- 
Macuine Excitation. L. L. Fountain, Westing- 
house Electric and Manufacturing Company, E. F. 
Dissmeyer and J. A. Elzi, Commonwealth and 
Southern Corporation 


POLARIZED FIELD FREQUENCY CONTROL OF SyN- 
CHRONOUS Motors. E. W. Swanson, Electric 
Machinery Manufacturing Company 


MOoDERNIZATION OF A TRANSIT SYSTEM, FACTORS 
THaT DETERMINE THE CHOICE OF VEHICLE. 
George L. Hoard, University of Washington 


12:15 p.m. Joint Luncheon With Minne- 
apolis Engineers Club and St. 
Paul Engineers Society 

2:30 p.m. Tour of Minneapolis, St. Paul, 
and vicinity 

7:00 p.m. Dinner at the Country House 


of the Automobile Club of 
Minneapolis at Bloomington- 
on-the-Minnesota 


Thursday, September 28 


Selected Subjects and Meas- 
urements 


9:30 a.m. 


AN UNSTABLE NONLINEAR Circuit. C. M. Sum- 


mers, General Electric Company 


PROTECTOR TUBES FOR POWER Systems. H. A. 
Peterson and W. J. Rudge, General Electric Com- 
pany, and A. C. Monteith and L. R. Ludwig, West- 
inghouse Electric and Manufacturing Company 


SoME RECENT DEVELOPMENTS IN IMPULSE-VOLT- 
AGE TESTING. C. M. Foust and N. Rohats, General 
Electric Company 


ELECTRONIC MEASUREMENT OF SURGE-CREST VOLT- 
aces. J. M. Bryant and M. Newman, University 
of Minnesota 


MEASUREMENT OF VERY SHORT Time Lacs. J .M. 
Bryant and M. Newman, University of Minnesota 


9:30 a.m. Student Session 


Papers from members of the Student Branches in 
the Great Lakes District area will be presented 


Luncheon, Hotel Nicollet 


Business Session: Great 
Lakes District Committee on 
Student Activities 


Chairman Ben S. Willis, Iowa State 
presiding 


122. 5epene 
1:30 p.m. 


College, 


3:30 p.m. Inspection Trip to Hydraulic 
Laboratory, University of Min- 
nesota 

7:00 p.m. Dinner, Hotel Nicollet 


Address, ‘‘Developments in Research,’’ accom- 
panied by demonstrations, by Doctor Phillips 
Thomas, research engineer, Westinghouse Electric 
and Manufacturing Company 


Dancing 


Friday, September 29 


9:30 a.m. Power Transmission and Dis- 


tribution 


RATIO-DIFFERENTIAL PROTECTION OF TRANSMIS- 
SION Lines. R. M. Smith and M. A. Bostwick, 
Westinghouse Electric and Manufacturing Com- 
pany 

Arc-FuRNACE Loaps ON LONG TRANSMISSION 
Lines. T. G. LeClair, Commonwealth Edison 
Company 


ANALYSIS OF Factors WHICH INFLUENCE THE AP- 
PLICATION, OPERATION, AND DESIGN OF SHUNT- 
CAPACITOR EQUIPMENTS SWITCHED IN LARGE 
Banks. J. W. Butler, General Electric Company 


Cyciic LoapING or SuBWAyY-TyYPE DISTRIBUTION 
TRANSFORMER. O. W. Muckenhirn, University of 
Minnesota, and H. G. Zambell, Allis-Chalmers 
Manufacturing Company 


VAULTS FoR A-C SECONDARY Networks. J. S. 
Parsons, Westinghouse Electric and Manufacturing 
Company 


12:15 p.m. Luncheon 
1:30 p.m. Inspection Trips 
1:30 p.m. Annual Meeting of Executive 


Committee, Great Lakes Dis- 
trict 


Vice-President A. H. Lovell, presiding 


H. W. Anderson, J. H. Bowman, J. H. Bryant, 
R. E. Burlingame, J. A. Fitts, E. H. Hagensick, 
C. H. Nelson. 


General: C. H. Nelson, chairman; R. E. Burlin- 
game, J. M. Bryant, A. G. Dewars, J. B. Garthus, 
E. H. Hagensick, Truman Hibbard, J. H Kuhl- 
mann, H. W. Meyer, Mrs. H. W. Meyer. 


Meetings and papers: I. B. Garthus, chairman; 
P. G. Bowman, E. N. Clark, W. H. Gille, H. E. 
Hartig, C. C. Nelson. 


Entertainment: H.W. Meyer, chairman; Andrew 
Nelson, M. E. Todd. 


Transportation and inspection: E. G. Hagensick, 
chairman; J. M. Bryant, R. R. Herrmann. 


Finance: Truman Hibbard, 
Pack, H. J. Pierce. 

Publicity: A. G. Dewars, 
Gaarden, E. W. Johnson. 


chairman; R. F. 


chairman; Oscar 


Student sessions: J. H. Kuhlmann, chairman; 
O. W. Muckenhirn, H. A. Sanderson. 


Hotels and registration: R. E. Burlingame, chair- 
man; W. Endicott, W. C. Walsh. 


Women’s entertainment: Mrs. H. W. Meyer, 
chairman; Mrs. J. H. Kuhlmann, Mrs. Andrew 
Nelson, Mrs. C. H. Nelson, Mrs. M. E. Todd. 
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Connecticut Section 
to Honor Charles F. Scott 


For the first meeting of the year 1939-40, 
the AIEE Connecticut Section will hold a 
testimonial dinner to Charles Felton Scott 
on his 75th birthday. The meeting will be 
held at the New Haven Lawn Club at 7:00 
p.m., Tuesday, September 19, 1939. Ap- 
proximately 20 leading engineering and 
scientific societies with which Professor 
Scott has been closely associated in his long 
career are co-operating with the Connecticut 
Section to honor him on this occasion. 

Professor Scott was president of AIEE in 
1902-03 and was recipient of the Edison 
Medal in 1929. He was prime mover in 
the organization of the Connecticut Section 
and was its first chairman. He has been 
a leader in the field of engineering and engi- 
neering education, having been associated 
with Westinghouse Electric and Manufac- 


News 


turing Company from 1888 to 1911, and 
professor of electrical engineering at Yale 
University from 1911 to 1933. His interest 
in Institute and scientific affairs is undimin- 
ished today and he directs a large proportion 
of his time and energy to engineering educa- 
tion. He is very active in the Society for 
the Promotion of Engineering Education 
and the Engineering Council for Professional 
Development, and is president of the Na- 
tional Council of State Boards of Engineer- 
ing Examiners. 

The principal speaker of the evening will 
be AIEE President F. Malcolm Farmer. 
Invited guests include the board of directors, 
past-presidents, and all members of AIEE, 
and members of the many other engineering 
and scientific societies with which Professor 
Scott has been associated. Many of his 
former students will be present. Russell G. 
Warner, United Illuminating Company, 
New Haven, Conn., is chairman of the gen- 
eral committee in charge of the dinner. 


ELECTRICAL ENGINEERING 


AIEE a Meet 


at New York World's Fair 


Tue regular meeting of the board of di- 
rectors of the AIEE was held in the Con- 
solidated Edison Company building at the 
New York World’s Fair August 4, 1939. 

Present: President—F. Malcolm Farmer, 
New York, N. Y. Past Presidents— 
John C. Parker, New York, N. Y.; W. H. 
Harrison, New York, N. VY. Vice-Presi- 
dents—T. F. Barton, New York, N. Weg 
F. C. Bolton, College Station, diexas: 
Chester L. Dawes, Cambridge, Mass.: E. E. 
George, Chattanooga, Tenn.; C. T. Sinclair, 
Pittsburgh, Pa.; J. M. Thomson, Toronto, 
Ont. Directors—C. R. Beardsley, New 
York, N. Y.; Mark Eldredge, Memphis, 
Tenn.; L. R. Mapes, Chicago, Ill.; K. B. 
McEachron, Pittsfield, Mass.; H. S. Os- 
borne, New York, N. Y.; C. A. Powel, East 
Pittsburgh, Pa.; D.C. Prince, Philadelphia, 
Pa.; R. W. Sorensen, Pasadena, Calif. 
National Treasurer—W. 1. Slichter, New 
York, N. Y. National Secretary—H. H. 
Henline, New York, N. Y. Present by in- 
vitation: C. R. Jones, New York, N. Y., 
former director. 

Minutes of the meeting of the board of 
directors held June 29, 1939, were approved. 

Report was presented and approved of 
recommendations adopted by the board of 
examiners at a meeting held July 20, 1939. 
Upon recommendation of the board of ex- 
aminers, the following actions were taken: 
12 applicants were transferred to the grade 
of Fellow; 58 applicants were transferred, 13 
elected, and 3 re-elected to the grade of 
Member; 97 applicants elected and 11 re- 


elected to the grade of Associate; 11 Stu- 
dents were enrolled. 

The finance committee reported disburse- 
ments in July amounting to $35,956.20, and 
the report was approved. 

Upon nomination by the standards com- 
mittee, it was voted that K. B. McEachron, 
A. C. Monteith, and H. R. Stewart be ap- 
pointed Institute representatives on the sec- 
tional committee on lightning arresters, C62, 
now being organized under ASA procedure. 

Announcement was made of the appoint- 
ment by the president of Institute commit- 
tees for the administrative year beginning 
August 1, 1939 (list published elsewhere in 
this issue). 

As required by the bylaws of the Edison 
Medal committee, the board confirmed the 
following appointments by the president: 
W. B. Kouwenhoven, F. V. Magalhaes, and 
L. W. W. Morrow as members of the com- 
mittee for the five-year term beginning 
August 1, 1939, and of L. W. W. Morrow as 
chairman for the year 1939-40. The 
board elected from its own membership to 
serve as members of the committee for the 
term of two years beginning August 1, C. R. 
Beardsley, Mark Eldredge, and John C. 
Parker. 

In accordance with the bylaws of the 
Lamme Medal committee, the board con- 
firmed the president’s appointment of F. F. 
Brand, Howard Maxwell, and C. A. Powel 
as members of that committee for the term 
of three years beginning August 1, 19389, and 
of R. E. Hellmund to serve for the unexpired 


Conduit 64 Years Old Found at Cornell 


Sections of wrought-iron pipe, found by workmen digging on the campus of Cornell 
University, Ithaca, N. Y., have been identified as part of the conduit laid in 1875 for 
what is said to be the first outdoor electric-lighting system in the Western Hemisphere. 
Electricity for lights on the campus was provided by a dynamo built in the Cornell shops in 
1875. The dynamo is still capable of being used, and, according to the electrical-engineer- 
ing school faculty, the pipe could also still perform its original function. Strips of muslin 
were used to protect the copper wire in the center of the pipe and the intervening space was 


filled with beef tallow secured for the experiment from a local butcher. 


shows pipe, wire, and method of insulation. 
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Future AIEE Meetings 


Great Lakes District Meeting 
Minneapolis, Minn., September 27— 
29, 1939 


Middle Eastern District Meeting 
Scranton, Pa., October 11-13, 1939 


Winter Convention 
New York, N.Y., January 22-26, 1940 


Summer Convention 
Swampscott, Mass., June 24-28, 1940 


Pacific Coast Convention 
Vancouver, B. C., August 27-30, 1940 


term, ending July 31, 1940, of C. F. Hirsh- 
feld, who resigned from the committee 
shortly before his death. 

There was considerable discussion as to 
whether the committee om legislation affect- 
ing the engineering profession had the proper 
title and whether its functions should include 
those of the special committee on Model 
Registration Law, the past activities of the 
legislation committee having dealt largely 
with licensing matters. C. R. Beardsley, 
chairman of the special committee on Model 
Registration Law and newly appointed 
chairman of the committee on legislation 
affecting the engineering profession, recom- 
mended the combination of the two com- 
mittees’ functions, the personnel of the spe- 
cial committee to be included in the mem- 
bership of the legislation committee for the 
present year. Therefore, as the work origi- 
nally assigned to the special committee has 
been completed, it was voted to discharge 
the special committee on Model Registra- 
tion Law with sincere appreciation of its 
services. 

Representatives of the Institute on vari- 
ous organizations were appointed for the 
one-year term beginning August 1, 1939. 
O. W. Eshbach was appointed a representa- 
tive on the Engineers’ Council for Profes- 
sional Development for the three-year term 
beginning October 1939; W.S. Barstow was 
reappointed a representative on the library 
board, United Engineering Trustees, Inc., 
for a four-year term beginning in October 
1939; and L. W. Chubb was nominated for 
reappointment by the Engineering Founda- 
tion Board as the Institute representative on 
the research procedure committee of the 
Foundation. 

Local honorary secretaries were appointed 
for the two-year term beginning August 1, 
1939, as follows: A. F. Enstrom for Swe- 
den; A. P. M. Fleming for England; and 
P. H. Powell for New Zealand. 

Other matters were discussed, reference 
to which may be found in this or future is- 
sues of ELECTRICAL ENGINEERING. 


Coffin Medal Awarded. The Charles A. 
Coffin Medal, awarded annually for dis- 
tinguished contribution to the development 
of electric light and power for the conven- 
ience of the public and the benefit of the 
industry, was won for 1938 by the Wiscon- 


sin Electric Power Company. The medal, 
with $1,000 for the employees’ welfare 
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fund, was presented at the recent annual 
meeting of the Edison Electric Institute, 
New York, N. Y., by H. P. Liversidge 
(A’12, M17) president of the Phila- 
delphia (Pa.) Electric Company and chair- 
man of the EEI prize awards committee. 
The committee cited the company’s notable 
record in all major fields of activity, in- 
cluding technical accomplishment, public 
and employee relations, operating efficiency, 
financial management, over-all operation, 


1939 Utility Chart. Spoken of as ‘‘a public 
utility manual in convenient chart form,” a 
34 by 28 inch chart showing at a glance inter- 
relation and capitalization of the principal 


Oilless Circuit Breakers 


public-utility holding, operating, and invest- 
ment companies as of June 1, 1939, has been 
issued by Robert A. Burrows, Statistician, 
First National Bank Building, Pittsburgh, 
Pa. Available either in plain black and 
white ($2) or in nine distinctive colors ($3) 
to help in tracing relationships, the chart 
covers comparative data for 45 major sys- 
tems including interrelations of all voting 
stock, outstanding capitalization, per cent 
classification of gross revenues for various 
services, gross revenues in dollars, operating 
ratio in per cent, net income in dollars, 
sheer earnings, otitstanding stocks, and so 
on. Also shown are service-area maps of the 
principal public-utility systems in the 
United States. 


Demonstrated to Utility Engineers 


Two circuit breakers recently developed 
by the General Electric Company were 
given demonstration tests under short- 
circuit conditions before a group of 270-odd 
utility and industrial engineers and execu- 
tives, gathered at the high-power testing 
laboratory of the company’s Schenectady 
works August 17, 1939. ' 

The unit demonstrated in the morning’s 
period of tests was a 15-kv 600-ampere air- 
blast circuit breaker having a rated inter- 


rupting capacity of 500,000 kva at 60 cycles. 
This was a three-phase, completely enclosed, 
air-operated cubicle-type unit, intended for 
power-station or industrial applications. 
Similar in general dimensions to the com- 
pany’s long-established H-type oil circuit 
breakers, the unit reflects the first serious 
attempt to apply to American power systems 
a principle of circuit interruption that has 
prevailed for some time and in various forms 
in Europe, where the concentrations of 
power are notably less. Duty cycles im- 
posed on this breaker during demonstra- 
tion tests included opening a short circuit 
of 630,000 kva, and a close-open cycle 
against a short circuit of 730,000 kva. In 
the first instance, the circuit was cleared 
within 5.9 cycles (60-cycle basis) of the ini- 
tial tripping impulse and 0.3 cycle after 
the are was struck by the parting contacts; 
in the latter instance these respective figures 
were 6.0 cycles and 0.5 cycle. Examination 
of the vital parts after a series of seven 


tests revealed amazingly little wear on 
either the moving or stationary contacts. 

The afternoon’s series of tests was ap- 
plied to an oilless breaker utilizing a special 
adaptation of the magnetic-blowout prin- 
ciple. The three-phase five-kv unit tested 
had a normal rating of 1,200 amperes and 
an interrupting capacity of 100,000 kva 
at 60 cycles. Opening a short circuit of 
140,000 kva, this breaker cleared the cir- 
cuit within 4.3 cycles (60-cycle basis) of 
the initial tripping impulse; 0.3 cycle after 
the arc was struck. In a close-open cycle 
against a 125,000-kva short circuit, the 
circuit was cleared within 4.8 cycles of the 
initial tripping impulse; 0.7 cycle after 
the are was struck. 

Acting as informal master of ceremonies 
and commentator for the tests, D. C. Prince 
(A’16, F’26) chief engineer of the company’s 
Philadelphia works, pointed out that the 
breakers, no longer in the laboratory stage, 
are ready for regular service. Their design 
has overcome two important limitations of 
European-type air circuit breakers, inability 
to handle high voltages, and difficulty of 
standardization, he declared. Both break- 
ers permit standard arrangement of busses, 
current transformers, mechanical interlocks, 
and associated devices. 


Bell Laboratories 


to Add New Building 


Construction of a new laboratory unit 
at Murray Hill, N. J., has been authorized 
by the board of directors of Bell Telephone 
Laboratories. The building, which is ex- 
pected to cost about $3,000,000, will house 
about 800 persons, or 17 per cent of the 
personnel of the Laboratories. Labora- 
tories for several divisions of the research 
and apparatus development departments, 
including physical research, standards, 
outside plant development, material stand- 
ards, and others, will be provided in the 
new building, which is expected to be 
ready for occupancy during 1941. 


The air-blast circuit breaker demonstrated August 17, 1939, at the Schenectady, N. Y., works 

of the General Electric Company, is here shown (left) in a vault of the high-voltage testing 

laboratory. Below, stationary arcing contact of one of the breaker’s interrupting units, un- 

damaged after tests exceeding interrupting rating by 50 per cent, is being exhibited by H. E. 
Strang (A’28) General Electric switchgear engineer 


News 
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Casas iene fieoa 


American Eaginesring Counall 


Registration of Engineers 
in the District of Columbia 


Although legislation providing for the 
registration of engineers in the District of 
Columbia did not become law before the 
first session of the 76th Congress adjourned, 
it passed the Senate on July 18 and is now 
pending before the Committee on the Dis- 
trict of Columbia of the United States 
House of Representatives. This is more 
progress toward enactment than has hitherto 
been made by any of the similar measures 
introduced in preceding Congresses. 

The proposed legislation, introduced by 
Senator King in the Senate (S.1128) and 
Representative Randolph in the House of 
Representatives (H. R. 4792), has had the 
united support of the engineering organiza- 
tions of the District of Columbia acting 
through the Council of Engineering and 
Architectural Societies. 

Through extended conferences and hear- 
ings, the subcommittee of the Senate Dis- 
trict Committee in charge of the legislation 


Future Meetings 
of Other Societies 


American Chemical Society. Fall meeting, 
September 10-15, Boston, Mass. 


American Institute of Physics. Tempera- 
ture symposium, November 2-4, New York, 
INNES 


American Physical Society. 230th meet- 
ing, December 1-2, Chicago, III. 
23lst meeting, December. 


Annual meeting (232d), December 28-30, 
Columbus, Ohio. 


American Society of Mechanical Engineers. 
Joint meeting ASME Fuels Division, AIME 
Coal Division, October 5-7, Columbus, 
Ohio. 


Annual meeting, December 4—8, New York, 
N. Y., and Philadelphia, Pa. 


Association of Iron and Steel Engineers. 
Annual convention, September 26-29, Pitts- 
burgh, Pa. 


Conference on Electrical Insulation (Na- 
tional Research Council). November, Cam- 
bridge, Mass. 


Electrochemical Society. Fall convention, 
September 11-13, New York, N. Y. 


Institute of Radio Engineers. 14th an- 
nual convention, September 20-23, New 
Work eN. Yi 


Fall meeting, November 13-15, Rochester, 
ING OA 


National Electrical Contractors Association. 
October 9-12, Philadelphia, Pa. 


National Electrical Manufacturers Associa- 
tion. October 23-27, Chicago, III. 


National Safety Council. October 16-20; 


Atlantic City, N. J. 
Tele- 


Société Frangaise des Electriciens. 
vision meeting, November, Paris, France. 


Society of Automotive Engineers. Na- 
tional aircraft production meeting, October 
5-7, Los Angeles, Calif. 
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made every effort to present to the Senate 
a bill that would be representative of the 
point of view of engineers and engineering 
organizations within the District, and was 
successful to the extent that the Senate 
passed the legislation as reported with al- 
most no debate and with no amendments 
other than those recommended by the com- 
mittee. 

Encouraged by the approval of the Sen- 
ate, those supporting the measure were 
hopeful that the House District Committee 
would report the Randolph bill favorably at 
its meeting of July 21. However, between 
the date of passage of the King bill in the 
Senate and the July 21 meeting of the House 
District Committee, representatives of sev- 
eral national organizations emphatically 
protested enactment of the legislation until 
its provisions had been broadened. Since 
the House District Committee had given no 
consideration to the matter other than to 
refer it to the District Commissioners and 
to its own subcommittee on the Judiciary 
for study and report, a few of its members 
felt that the committee did not have suffi- 
cient information on which to base action 
and expressed the belief that further hear- 
ings probably should be held. As a result 
the House District Committee voted to 
hold the Randolph bill in committee until 
Congress reconvenes in January, at which 
time the legislation will be taken up again. 


Congress Acts to 
Improve Patent Procedure 


Of the several bills introduced into 
Congress to improve patent procedure, as a 
result of testimony before the Temporary 
National Economie Committee, five were 
passed by both the House of Representa- 
tives and the Senate. It is anticipated 
that they will be signed by the President 
promptly since the legislation proposed now 
has the approval of the Department di- 
rectly affected, the Department of Com- 
merce. They are: 


H. R. 6872. Reduction in the time allowed for 
public use of an invention before applying for a 
patent from two years to one year. 


H. R. 6873. Simplification of the present inter- 
ference practice, which decides which of two con- 
flicting applications shall be granted, by referring 
the matter to a three-man board of interference 
examiners and issuing a patent immediately in 
consonance with their decision. Thereafter the 
losing party can, if he wishes, appeal the matter but 
the present long delay in issuance whenever such 
appeal is taken is eliminated. 


H. R. 6874. Reduction of the time for paying the 
final patent fee from six to three months after 
notice that the application has been approved. 
The Commissioner is given discretion to extend this 
time an additional year if- justification for the 
delay is demonstrated. 


H. R. 6875. Limitation of the time for copying 
claims into an application from prior patents to 
those issued within one year, rather than two. 


H. R. 6878. Reduction in the allowed time for re- 
sponding to Patent Office comimunications from the 
present six months to not less than 30 days, at the 
discretion of the Commissioner, 


News 


At the time these bills were before the 
Senate for consideration, Senator O’Ma- 
honey presented to the Senate the recom- 
mendations of the Temporary National 
Economic Committee with respect to patent 
procedure and pointed out that H. R. 6872 
was the fifth of the Temporary National 
Economic Committee recommendations, 
H. R. 6878 the third, H. R. 6874 the fourth, 
H. R. 6875 the sixth, and H. R. 6878, the 
seventh. 

Two other bills are on the Senate calendar 
which have not yet received the approval 
of that body. They are: 


S. 2687. Setting up a single Court of Patent Ap- 
peals to which shall be referred all appeals from de- 
cisions of U. S. District Courts regarding patent 
cases, 


S. 2688. Termination of the life of a patent at 17 
years after date of issue or 20 years after date of 
application, whichever is shorter. The former 
has been passed over on each occasion it has been 
due for discussion. The latter was passed but re- 
turned to the calendar for further consideration. 


H. R. 6721. Providing for reclassification of 
Patent Cffice records by a force of 25 additional 
examiners whose entire time shall be devoted to the 
task—has been passed by the House of Represen- 
tatives but has not been reported by the Senate 
Patents Committee. 


Senator O’Mahoney pointed out that 
“other patent recommendations made by 
the Temporary National Economic Com- 
mittee deal rather with the uses to which 
patent privileges are put in the control of in- 
dustry”’ and that “no bills had been intro- 
duced by any congressional member of the 
TNEC dealing with these recommendations 
because of the desire of TNEC that full con- 
sideration be given to the recommendations 
which have been made.” 


Leners to the Editor 


CONTRIBUTIONS to these columns are invited 
from Institute members and subscribers. They 
should be concise and may deal with technical 
papers, articles published in previous issues, or other 
subjects of some general interest and professional 
importance. ELECTRICAL ENGINEERING will en- 
deavor to publish as many letters as possible, but of 
necessity reserves the right to publish them in 
whole or in part, or reject them entirely. 


ALL letters submitted for consideration should be 
the original typewritten copy, double spaced. Any 
illustrations submitted should be in duplicate, 
one copy to be an inked drawing but without 
lettering, and the other to be lettered. Captions 
should be furnished for all illustrations. 


STATEMENTS in these letters are expressly under- 
stood to be made by the writers; publication here 
in no wise constitutes endorsement or recognition 
by the American Institute of Electrical Engineers. 


Kirchoff’s Equations in a Many- 
Dimensional Representative Space 


To the Editor: 


Referring to my letter on the subject in 
ELECTRICAL ENGINEERING, May issue, page 
225, my attention has been called to the fact 
that Professor E. A. Guillemin of the Massa- 
chusetts Institute of Technology has previ- 
ously used a many-dimensional current vec- 
tor orthogonal to the subspace formed by 
the vectors of the network parameters 
(“Communication Networks,’’ 1931, volume 
1, chapter 7, page 256). This anticipates 
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my propositionI. Iam glad to be corrected 
especially in view of the fact that in the 
same chapter of Professor Guillemin’s book 
an interested person will find further de- 
tails that will facilitate an application of the 
general propositions to electrical network 
problems. 


Very truly yours, 
VLADIMIR KARAPETOFF (A’03, F’12) 


(Professor emeritus of electrical engineering, Cor- 
nell University, Ithaca, N. Y.; consulting engi- 
neer, Leonia, N. J.) 


Bus Protection 


To the Editor: 


In TRANSACTIONS, May section, an AIEE- 
EEI committee report classified bus-protec- 
tion schemes and stated that the fault bus 
gave protection against ground faults only. 
Although this is true in a sense, it is rather 
unfair to those fault bus installations in 
which the fault current may not reach the 
ground or ground bus, but may be essenti- 
ally confined to the fault bus, and the result- 
ant ground current may be negligible or 
zero. In the company by which the writer 
is employed, some of the fauit bus schemes 
are “residual”’ and the others ‘“‘three phase.” 
In the three-phase type each phase has a 
separate fault bus conductor and a separate 
current transformer, or the equivalent. 
The three current transformer secondaries 
are of such ratios and so connected that the 
relay current is never zero regardless of the 
number of phases involved with respect to 
the fault bus. On a completely isolated- 
phase bus structure, an adequate three- 
phase fault bus gives protection that is as 
complete as the most complete differential 
installation. On a group-phase structure 
this is not true, but it does give protection 
against what is probably the most drastic 
type of interphase fault, namely, that in 
which ground connections are left on the 
phases of a bus which is out of service, and 
live apparatus is closed to this bus in an 
operating error. Since the grounds which 
were not removed are tied to the fault bus, 
the fault-bus relay immediately opens the 
switch which was closed in error. With 
three symmetrical ground connections, no 
ground current is involved. 


Very truly yours, 
GEORGE W. HampPeE (A’28) 


(Engineer, testing department, Commonwealth 


Edison Company, Chicago, III.) 


Magnesium-Copper Sulphide 
Rectifier Battery Charger 


To the Editor: 


In the June section of the TRANSACTIONS 
there is a paper by C. A. Kotterman dealing 
with the application of dry-type rectifiers 
for charging the batteries for railroad pas- 
senger cars. In this article Mr. Kotterman 
refers to the three widely known types of 
dry-type rectifiers, namely, the copper oxide, 
the iron-selenium, and the magnesium- 
copper sulphide rectifiers. He states ‘‘the 
iron-selenium rectifier has never been con- 
sidered seriously as a heavy-duty type.” 

I wish to correct Mr. Kotterman in this 
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statement. The selenium-type rectifier is 
today the most important dry-type rectifier 
for power purposes and, whilst it has not 
been used largely on this continent, I have 
just completed the testing of a selenium-iron 
rectifier which has a normal rating of 45 
amperes at 65 volts. This is being used for 
automatic mine locomotive battery charg- 
ing, and by means of the associated choke, 
gives the desired characteristics for an eight- 
hour taper charge required for this class of 
work. The over-all efficiency of the entire 
equipment tests out to 65 per cent, this be- 
ing measured from the a-c input to the 440- 
volt transformer, to the d-c output. I have 
had occasion to use selenium-iron rectifiers 
for other applications in the last year or so, 
and if Mr. Kotterman will refer to a recent 
book ‘‘Trockengleichrichter, Theorie, Auf- 


bau und Anwendung’ (Dry Rectifiers, 
Theory, Construction and Application) by 
Karl Maier, published by R. Oldenbourg of 
Munich and Berlin in 1938, he will find a 
great deal of information regarding the use 
and application of selenium-iron rectifiers. 
They are used for electrolytic purposes ar- 
ranged in groups for delivering as much as 
5,000 amperes at 6 and 12 volts, and for de- 
livering one-half ampere at 4,000 volts and 
at almost every conceivable application 
falling between these ranges. In certain ap- 
plications they can be designed for over-all 
efficiencies of 75 per cent and 80 per cent 
including the transformer. 
Yours very truly, 
F. J. BARTHOLOMEW (A’26, M’35) 


(President, Electric Power Equipment, Ltd., Van- 
s couver, B. C., Canada) 


Pe sacl | Pee 


H. T. Friis (A’20, M’26) research engineer, 
Bell Telephone Laboratories, New York, 
N. Y., has been awarded the Morris Lieb- 
mann Memorial Prize for 1939 by the Insti- 
tute of Radio Engineers. The award was 
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conferred in recognition of ‘“‘his investiga- 
tions in radio transmission, including the 
development of methods of measuring sig- 
nals and noise and the creation of a receiv- 
ing system for mitigating selective fading 
and noise interference.’’ A native (1893) of 
Denmark, Mr. Friis received the degree of 
electrical engineer from the Royal Technical 
College, Copenhagen, in 1916. He did re- 
search at that institution and was technical 
adviser to the Royal Gun Factory in Copen- 
hagen, before coming to the United States 
in 1919 for graduate study at Columbia 
University on a fellowship from the Ameri- 
can Scandinavian Foundation. He was a 
research engineer with Western Electric 
Company, New York, N. Y., from 1920 
until 1925, when he became associated with 
the Bell Laboratories. 


C. E. Oakes (A’17, M’20) has been elected 
president of the Birmingham Electric Com- 
pany, Birmingham, Ala., and will also 
serve the company as general manager. A 
native (1892) of Pendleton, Ore., Mr. Oakes 
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received the degrees of bachelor of science in 
electrical engineering from Oregon Agricul- 
tural College in 1915 and of master of me- 
chanical engineering from Cornell Univer- 
sity in 1917. He was an assistant instruc- 
tor and later instructor in electrical engineer- 
ing at Oregon Agricultural College, Corvalis, 
in 1914-16, and in 1917 was appointed 
assistant electrical engineer for the Bureau 
of Standards, Washington, D. C. He was 
later employed by the Federal Power Com- 
mission, before becoming associated with the 
Pennsylvania Power and Light Company in 
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1923. He continued with that company 
until his recent appointment, having been 
manager of the Allentown (Pa.) division 
since 1927. 


Viadimir Karapetoff (A’03, F’12) retired in 
June 1939 as professor of electrical engineer- 
ing at Cornell University, Ithaca, N. Y., 
and has been made professor emeritus by 
the trustees of the university. Born in 
St. Petersburg (Leningrad), Russia, Janu- 
ary 8, 1876, he received the degrees of civil 
engineer (1897) and master of mechanical 
engineering (1902) from the Imperial 
Institute of Ways of Communication, 
Leningrad, and studied electrical engineer- 
ing at the Polytechnic Institute, Darmstadt, 
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Germany, in 1899-1900. He also received 
the honorary degrees of doctor of music from 
New York College of Music, 1934, and 
of doctor of science from Brooklyn Poly- 
technic Institute, 1937. He came to 
America on a traveling fellowship in 1903, 
becoming a special engineering apprentice 
with Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa. 
He joined the Cornell faculty in 1904 as 
assistant professor of electrical engineer- 
ing, becoming professor in 1908. He has 
been consulting engineer to a number of 
organizations and will continue his consult- 
ing practice. He has been a trustee of 
Ithaca College, Ithaca, N. Y., since 1933, 
and holds a commission as lieutenant com- 
mander in the United States Naval Reserve 
Forces. Inventor of electrical devices and 
musical instruments, and author of numer- 
ous technical books and articles, Doctor 
Karapetoff is a member of a number of 
honorary and technical societies and has 
received the Montefiore Medal of the 
Belgian Association of Electrical Engineers 
(1923) and the Eliot Cresson Medal of the 
Franklin Institute (1927). 


J. D. Noyes (A’07, M’20) engineer on the 
president’s staff of the Detroit Edison Com- 
pany, Detroit, Mich., retired recently. 
Born in Baraboo, Wis., in 1880, Mr. Noyes 
received the degree of bachelor of science in 
electrical engineering from the University 
of Wisconsin in 1904, and the same year 
became a student apprentice of Westing- 
house Electric and Manufacturing Com- 
pany, at East Pittsburgh, Pa. He was 
transferred to Philadelphia in 1906, where 
he was an engineer in the construction 
department, and two years later was 
transferred to the company’s Detroit sales 
office, where he continued until 1914, 
specializing in factory power applications. 
He went with the Detroit Edison Com- 
pany as a sales engineer in 1914, becoming 
senior sales engineer in 1918, and being 
assigned to the president’s staff in 1926. 


D. M. Jones (A’21) has been appointed 
manager of the engineering division of the 
central station department, General Elec- 
tric Company, Schenectady, N. Y. A 
native (1886) of Cambria, Wis., Mr. Jones 
received the degrees of bachelor of arts 
(1905) from the University of Minnesota, 
and bachelor of science (1917) from Massa- 
chusetts Institute of Technology. From 
1905 to 1914 he was engaged in electrical 
operation and construction. He started 
with General Electric in 1917 in the student 
test course, entering the lighting engineering 
department in 1918, and the central station 
department in 19238. Before his recent 
appointment he was in charge of the sponsor 
engineers section of the department. 


W. C. Johnson, Jr. (A’29) has been ap- 
pointed director of placement and associate 
professor of vocational guidance at Virginia 
Polytechnic Institute, Blacksburg. After 
receiving the degrees of bachelor of science 
at Princeton University, 1925, and electrical 
engineer, Rensselaer Polytechnic Institute, 
1927, he was associated with General Elec- 
tric Company in the testing and design de- 
partments, as instructor in engineering 
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courses, and as consultant to the air- 
conditioning department. From 1933 until 
his present appointment he has been as- 
sistant professor of physics and field secre- 
tary on admissions at Rensselaer Poly- 
technic Institute, Troy, N. Y. 


E. M. Melton (A’36) sales engineer with 
Canadian National Carbon Company, Ltd., 
and Acheson Graphite Corporation, has 
been transferred to Calcutta, India, to repre- 
sent those organizations in the Far East. 
He has been associated with National 
Carbon Company, Inc., on application and 
sale of carbon products since 1933, and since 
1936 had been in the New York metropolitan 
district. 


B. M. Jones (A’20, M’24) has been ap- 
pointed chairman of the electrical section 
of the Engineers’ Society of Western Penn- 
sylvania. Mr. Jones, who is also chairman 
of the membership committee of the AIEE 
Pittsburgh Section, is division engineer of 
system planning, Duquesne Light Com- 
pany, Pittsburgh, Pa. 


G. H. Temple, Jr. (A’38) formerly a re- 
search assistant at Massachusetts Institute 
of Technology, Cambridge, has become as- 
sociated with A. G. Spalding and Brothers, 
New York, N. Y., in charge of operation of a 
muiti-flash stroboscopic light source used 
for photographic analysis of golf swings. 


H. J. MacLeod (A’23) professor and head 
of the department of electrical and me- 
chanical engineering, University of British 
Columbia, Vancouver, B. C., Canada, has 
been appointed technical advisor to the 
British Columbia Public Utilities Com- 
mission. 


H. T. Plumb (A’03, M’21) has been ap- 
pointed consulting engineer for the Rocky 
Mountain district by General Electric 
Company. He will have headquarters at 
Denver, Colo. He has been with the com- 
pany since 1910, and since 1912 has been 
local engineer at the Salt Lake City office. 


H. R. Summerhayes (A’07, M’16) has been 
appointed consulting engineer of the central 
station departimnent, General Electric Com- 
pany, Schenectady, N. Y. He had been 
manager of the engineering division of that 
department since 1925. 


G. A. Mills (M’18) formerly president of the 
Kansas Electric Power Company, Lawrence, 
Kans., has been transferred to the Corpus 
Christi, Tex., office of the Central Power and 
Light Company, where he will be employed 
in a special capacity. 


C. C. Long (A’14, M’80) senior electrical 
engineer, Metropolitan Water District, 
City of Los Angeles, Calif., has a temporary 
assignment with the Bonneville Project, 
Portland, Ore., during a three-month leave 
of absence from his Los Angeles position. 


G. T. Harness (A’30, M’36) instructor in 
electrical engineering at Columbia Uni- 
versity, New York, N. Y., has been pro- 
moted to the rank of assistant professor. 


P. R. Roehm (A’38) formerly assistant engi- 
neer with New Orleans (La.) Public Service, 
Inc., has become associated with Ebasco 
Services, Inc., New York, N. Y. 


A. E. Allen (A’06, M’13) formerly vice- 
president, Westinghouse Electric and Manu- 
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facturing Company, Mansfield, Ohio, has 
been elected a director of Landers, Frary, 
and Clark, New Britain, Conn. 


J. A. Mayer (A’37) formerly manager of the 
Cleveland, Ohio, office of the Graybar Elec- 
tric Company, has been appointed supply 
sales manager, with headquarters in New 
York, N. Y. 


F. H. Murphy (A’07, F’30) consulting engi- 
neer, Portland General Electric Company, 
Portland, Ore., has been appointed a mem- 
ber of the Oregon State Board of Engineer- 
ing Examiners. 


A. D. Colvin (A’09, M’18) executive vice- 
president, Connecticut Power Company, 
New London, has been appointed a member 
of the Groton-New London bridge com- 
mission. 


Obizuary 


Lancelot Richard Woodcock (A’09, M’20) 
divisional chief, Ebro Irrigation and Power 
Company, Barcelona, Spain, died July 1, 
1939, at Barcelona. Born July 10, 
1880, at Warwick, Queensland, Australia, 
he received the degree of bachelor of engi- 
neering in mechanical and electrical engi- 
neering from the University of Sydney in 
1905. From 1896 to 1898 he served an ap- 
prentice course with Barton and White, 
electrical engineers, Brisbane. After gradu- 
ation he was an assistant lecturer in me- 
chanical engineering at the University of 
Sydney, Sydney, New South Wales, in 
1905-06. Coming to the United States he 
was employed by the General Electric Com- 
pany, Schenectady, N. Y., in the testing and 
turbine powerhouse departments, in 1907 
and 1908, and in the latter year became 
associated with the Washington Water 
Power Company, Spokane, on construction 
of hydroelectric power plants. In 1915 he 
returned to Australia and became manager 
of the electrical department of the Engineer- 
ing Supply Company of Australia, Brisbane. 
During 1917-18 he was assistant electrical 
engineer, factories branch, Ministry of 
Munitions, London, England. In 1919 he 
first became associated with the Ebro 
Irrigation and Power Company as resident 
engineer at Barcelona. From 1921 to 1923 
he was in New York, N. Y., as engineer on 
the construction of the Hell Gate power 
station, for the Brooklyn (N. Y.) Edison 
Company, and on the Sherman Creek power 
station. He was general superintendent at 
the Sivasamudram power plant of the 
Mysore Government, India, 1924-26, and 
in 1927 returned to the Ebro Irrigation and 
Power Company as divisional chief at 
Tremp, Spain. He continued in that posi- 
tion until recalled after the outbreak of the 
Spanish Civil War in 1936, returning in 
April 1938. 


Frederick Milton Servos (A’19, M’27) 
whose death on July 8, 1939, was mentioned 
in the August issue, page 363, was born 
October 25, 1894, in Niagara township, 
Ontario, Canada. He received the degree 
of bachelor of applied science in the elec- 
trical-engineering department of the Uni- 
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versity of Toronto in 1914, and in the same 
year was employed as an engineering as- 
sistant by the Public Utilities Commission 
of the City of St. Catharines, Ont., becom- 
ing superintendent in 1916. In 1918 he be- 
came works manager of Tudhope Electro 
Metals, Ltd., Vancouver, B. C., and in 1919 
was employed as an electrical engineer by 
the United States Ferro Alloys Corporation, 
Niagara Falls, N. Y. He was electrical and 
mechanical superintendent for the Ca- 
nadian Electric Steel Company, Ltd., 
Montreal, Que., in 1920-21. In 1922 he 
was employed by the Canadian and Gen- 
eral Finance Company, Ltd., Toronto, Ont., 
subsidiary and consulting and purchasing 
agent for the Brazilian Traction, Light, and 
Power Company, Ltd. He became elec- 
trical engineer in charge of electrical work 
in the Toronto office in 1923, and in 1924 
was transferred to the parent organization in 
Rio de Janeiro, Brazil, as chief electrical 
engineer for a group of companies con- 
trolled by the Brazilian Traction Light and 
Power Company, including the Rio de 
Janeiro Tramway Light and Power Com- 
pany, Ltd., Sao Paulo Tramway Light and 
Power Company, Ltd., Brazilian Hydro 
Electric Company, Ltd., Sao Paulo Elec- 
tric Company, Ltd. He was returning to 
Ontario for reasons of health at the time of 
his death. He was AIEE local honorary 
secretary for Brazil from 1927 until his 
departure from Brazil in 1989. 


Hugh McCollum Beugler (A’03, M’27) 
retired consulting engineer, died at Hamden, 
Conn., July 16, 1939. He was born in 
Williamsport, Pa., November 26, 1872, 
and studied at Cornell University. In 1888 
he became associated with the Thomson- 
Houston Company where he worked on 
various assignments involving design and 
construction of power plants, electric 
lighting systems, and gas and water installa- 
tions. During the period 1894-1900 he 
was with the Brush-Swan Electric Light 
Company, Ithaca, N. Y., and the Ithaca 
Street Railway, as superintendent of 
operation. He engaged in special engi- 
neering jobs in 1900-01, before becoming 
general superintendent and chief engineer 
of the Elmira (N. Y.) Water, Light, and 
Railroad Company, a position which he 
held until 1906 and returned to in 1908 after 
brief associations with Ford, Bacon, and 
Davis, New York, N. Y., and Day and Zim- 
merman, Philadelphia, Pa. From 1909 to 
1911 he was manager of the electrical de- 
partment, Newburgh (N. Y.) Light, Heat, 
and Power Company, and in 1911 he be- 
came operating manager of the Central 
Hudson Gas and Electric Company, 
Poughkeepsie, N. Y. He became a vice- 
president of the company in 1926, and in 
1927 retired to engage in general consulting 
practice. 


Joseph Walter Ramsay (A’36, M’38) pro- 
fessor of electrical engineering, University 
of Texas, Austin, died July 22, 1939. Born 
November 25, 1880, at Bloomington, Ind., 
he received the degrees of bachelor of 
science in electrical engineering from Texas 
Agricultural and Mechanical College in 
1906, bachelor of science in electrical engi- 
neering and electrical engineer from the 
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University of Texas in 1916. From 1906 
to 1908 he was a student apprentice with 
Westinghouse Electric and Manufacturing 
Company, Pittsburgh, Pa. During the 
next three years he was employed in various 
capacities by the Benton MHarbor-St. 
Joseph (Mich.) Light and Power Company, 
the Southern Pacific Railway, and the Bar- 
den Electric and Machinery Company, 
Houston, Tex. In 1911 he became an in- 
structor in the department of electrical 
engineering at the University of Texas, 
Austin, where he continued until 1917. 
During the World War he served as lieuten- 
ant and captain in the United States Army, 
with air service troops at Kelly Field, Tex., 
and on the Mexican border, and was in 
charge of aerial gunnery at the School of 
Military Aeronautics, located at the Uni- 
versity of Texas. He became professor of 
applied electricity at Washington State 
College, Pullman, for the term 1919-20, 
and in 1920-21 was assistant professor of 
electrical engineering at Texas Agricultural 
and Mechanical College, College Station. 
In 1921 he returned to the University of 
Texas with the rank of associate professor, 
becoming full professor in 1988. He wasa 
member of the Society for the Promotion of 
Engineering Education, and Eta Kappa Nu. 


John P. Garvin (A’23, M’29) resident engi- 
neer, New York State Electric and Gas 
Company, Elmira, died May 12, 1939. 
Born in Minneapolis, Minn., July 26, 1891, 
he received the degree of bachelor of science 
in electrical engineering from Montana 
State College in 1917. He served in the 
United States Army during the World War 
as a second lieutenant in the Coast Artillery. 
From 1919 to 1926 he was employed suc- 
cessively as engineer by the Montana State 
Highway Department, operator at the 
Holter plant of the Montana Power Com- 
pany and at the Tumwater plant of the 
Great Northern Railway; junior electrical 
engineer, United States Bureau of Mines, 
Pittsburgh, Pa.; and switchboard engi- 
neer, Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa. 
In 1926 he became central station layout 
engineer for W. S. Barstow and Company, 
Reading, Pa. Later he was electrical 
engineer for the Metropolitan Edison Com- 
pany, and resident engineer for the E. M. 
Gilbert Engineering Corporation, both at 
Reading, before assuming the position with 
the New York State Company which he 
held at the time of his death. 


George David Wilkinson (A’25) assistant 
automatic chief, Western Union Telegraph 
Company, New York, N. Y., died July 5, 
1989. He was born at Rochester, N. Y., 
May 1, 1881, and took electrical courses at 
the Mechanics Institute in Rochester and at 
Lowell Institute. In 1896 he became a tele- 
graph operator for Postal Telegraph Cable 
Company, Rochester, and later occupied the 
same position with Western Union Com- 
pany, Boston, Mass., and the New York, 
New Haven, and Hartford Railroad Com- 
pany, Boston. He became employed by the 
American Telephone and Telegraph Com- 
pany, Boston, in 1900, and in 1902 was 
made exchange manager of New England 
Telephone and Telegraph. From 1907 to 
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1910 he was with Western Union in Boston, 
from 1910 to 1914 with Postal Telegraph 
Cable Company, New York, N. Y. He be- 
came assistant automatic chief and in- 
structor in automatic telegraphy for West- 
ern Union in New York in 1914, and except 
for a period with the United States Army 
Signal Corps as instructor in telegraphy and 
consulting engineer, continued with that 
company in various positions until his death. 


Ottomar Carl Spangenberg (A’16), elec- 
trician, Mount Sinai Hospital, New York, 
N. Y., died June 6, 1937, according to in- 
formation recently received. He was born 
May 8, 1860, at Koenigsberg, Germany, 
and came to the United States in 1871. 
He studied at private schools and at 
Stevens Institute of Technology and 
Cooper Union. In 1881 his electrical ex- 
perience began in the Weston shops of the 
United States Electric Light Company, 
Newark, N. J., afterward the shops of the 
Westinghouse Electric and Manufacturing 
Company. He went to Philadelphia, Pa., 
in 1886 as foreman for Rees and Fitzgerald, 
and in 1888 was employed by the Queen 
City Electric Company, Cincinnati, Ohio, 
to do experimental work. He later engaged 
in independent construction of dynamos and 
installed plants far the Continental Dynamo 
Company, New York, N. Y., and others. 
In 1905 he became electrician at Mount 
Sinai Hospital, having charge of lights, 
power, heating devices, and medical elec- 
trical devices, including X-ray apparatus, 
and continued there until his death. 


Benjamin Franklin Cleaves (A’23) vice- 
president in charge of operation, Pennsyl- 
vania Edison Company, Altoona, Pa., died 
July 30, 1939. Born June 28, 1885, at 
Addison, Maine, he studied engineering at 
Lowell Institute. During 1904 and 1905 
he was with the Westinghouse Electric and 
Manufacturing Company at East Pitts- 
burgh, Pa., and from 1906 to 1911 with the 
General Electric Company at Lynn, Mass. 
In 1911 he was employed by what was then 
the Penn Central Light and Power Com- 
pany, Altoona, as engineer of tests. He 
became electrical engineer in 1916, assistant 
superintendent of operations in 1924, 
general superintendent of operations in 
1925, vice-president in 1928, and retained 
the last-named position when the com- 
pany became the Pennsylvania Edison 
Company. He was chief engineer of the 
Municipal Service Company, Altoona, from 
1929 to 1931, and vice-president from 1931 
to 1985. He was a member of the Edison 
Electric Institute. 


Emmons Thomas Gray (A’23) manager of 
electrical distribution, Central Hudson 
Gas and Electric Company, Poughkeepsie, 
N. Y., died July 6, 1989. He was born 
August 1, 1896, at Fitchburg, Mass., and 
received the degree of electrical engineer 
from Rensselaer Polytechnic Institute in 
1922. During the World War he was a 
pilot in the air service of the United States 
Army. He was later employed by the Troy 
(N. Y.) Gas Company, electrical depart- 
ment, and by the Depew and Lancaster 
Light, Power, and Conduit Company, 
Lancaster, N. Y., as head of the engineering 
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department, and later as general superin- 
tendent. He was employed by the Central 
Hudson Gas and Electric Company as dis- 
trict operating superintendent, later be- 
coming division superintendent, and for 
several years had been in charge of elec- 
trical distribution. He had been with the 
company about 13 years. 


Clifton Penn Hughes (M’39) director of 
Hackbridge Electric Construction Com- 
pany, Ltd., and Hewittic Electric Company, 
Ltd., Hersham Works, Walton-on-Thames, 
England, died July 7, 19389. He was born 
at Penarth, Wales, February 11, 1905, and 
was educated at Oundle School and Man- 
chester Technical College. He was an 
apprentice engineer at Metropolitan Vickers 
Electrical Company, Ltd., Manchester, 
England, 1924-26, and at Westinghouse 
Electric and Manufacturing Company, 
Sharon, Pa., and Pittsburgh, Pa., 1927-28. 
He became assistant manager of the 
Hackbridge company in 1929, and assumed 
the position of director of the Hackbridge 
and Hewittic companies in 1935. 


Membership 


Applications 
for Election 


Applications have been received at headquarters 
from the following candidates for election to mein- 
bership in the Institute. Names of applicants in 
the United States and Canada are arranged by 
geographical Districts. If the applicant has ap- 
plied for direct admission to a grade higher than 
Associate, the grade follows immediately after the 
name. Any member objecting to the election of 
any of these candidates should so inform the na- 
tional secretary before September 30, 1939, or 
November 30, 1939, if the applicant resides outside 
of the United States or Canada: 


United States and Canada 


1. Norra EaSTERN 


epee F. P., Wiremold Company, Hartford, 

onn. 

Hall, W. M., Massachusetts Institute of Technol- 
ogy, Cambridge. 

Kent, M. F., General Electric Company, Schenec- 
tady, N. Y. 

Shea, D. J. (Member), Charles T. Main, Inc., 
Boston, Mass. 


2. MippLe EASTERN 

Barlow, P. M. (Member), West Virginia Engineer- 
ing Company, Charleston. 

Brecht, W. A. (Member), Westinghouse Electric 
and Manufacturing Company, East Pittsburgh 
Pa. 

Warrington, C. M. (Member), Pennsylvania Power 
and Light Company, Sunbury. 


3. New YorkK City 


Bozzella, S. J., Davis Street, Locust Valley, N. Y. 

Holbrook, B. D., Bell Telephone Laboratories, 
Inc., New York, N. Y. 

Nauman, O. H., Long Island Lighting Company, 
Glenwood Landing, N. Y. 

Rudolph, E. W. (Member), Petroleum Heat and 
Power Company, Inc., New York, N. Y. 

Snow, H. B. (Member), Public Service Electric and 
Gas Company, Newark, N. J. : 

Walker, D. B. (Member), Moore McCormick Line, 
New York, N. Y. 


4, SouTHERN 

Bush, L. R., 419 Palmer Building, Atlanta, Ga. 

Callaway, J. L., Taylor County Electric Member- 
ship Corporation, Reynolds, Ga. 

Coulbourn, E. R. (Member), Alabama Power Com- 
pany, Birmingham. : 

Watson, M. P., United Gas Pipe Line Company, 
Monroe, La. 


5. GREAT LAKES 


Hinshaw, W. W., University of Illinois, Urbana. 
Larson, S. C., General Electric X-Ray Corporation, 
Chicago, Ill. 
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Sumpter, P. _B., Commonwealth and Southern 
Corporation, Jackson, Mich. 

Van Wingen, P. M., Commonwealth and Southern 
Corporation, Jackson, Mich. 


6. Norra CENTRAL 

Caulkins, L. E., Dakota Power Company, Rapid 
City, S. D. 

Martinsen, R. E., Union Pacific Coal Company, 

.. Rock Springs, Wyo. 

Slaybaugh, G. D., Public Service Company of 
Colorado, Denver. 

Thompson, W. F., Public Service Company of 
Colorado, Denver. 


7. Sourn Wrst 
Hebert, A. C., C. A. & N. University, Langston, 
Okla 


Stewart, w. H., Sun Oil Company, Sun Pipe Line 
Company, Beaumont, Tex. 

8. Pacriric 

See ne A., 1178 West Duarte Road, Arcadia, 

alif. 

Dilberger, H. A., Pacific Gas and Electric Company, 
Oakland, Calif. 

Freeman, M. G., Gardner Electrical Manufacturing 
Company, Emeryville, Calif. 


Total, United States, 30 


Elsewhere 


Datar, D. K., The Municipal Committee, Hingang- 
hat (CP), India. 

Nelson, J., General Electric S/A, Sao Paulo, 
Brazil, South America. 

Shah, T. M. (Member), Rohtas Industries, Ltd., 
Dalmianagar District, Shahabad, Bihar, India. 

Sheppard, J. H. G., Engineering Supply Company 
of Australia, Ltd., Brisbane, Queensland. 


Total, elsewhere, 4 


Addresses 
Wanted 


A list of members whose mail has been returned 
by the postal authorities is given below, with the 
addresses as they now appear on the Institute 
record. Any member knowing of coriections to 
these addresses will kindly communicate them at 
once to the office of the secretary at 33 West 39th 
St., New York, N. Y. 


Coleman, Irwin M., 581 Academy St., New York, 
N. Y. 

Ebert, Kenneth W., 776 N. Cass St., Milwaukee, 
Wis. 

Hall, John R., c/o Patrick Tyrrell Drilling Co., 
Cotton Exchange Bldg., Houston, Texas 

James, George Hazard, Jr., 7 Meikle Ave., Newport, 
ees ( 


McCarthy, C. C., c/o Westinghouse Electric and 
Manufacturing Co., 814 Ellicott Square, Buf- 


falo, N. Y. 
Modisette, M. H., 4514—16th St., N. E., Seattle, 
Wash. 


Strauss, Walter A., 39 West 69th St., New York, 
INKS NS, 


7 Addresses Wanted 


Engineering 
Diterature 


New Books 
in the Societies Library 


Electrical engineers may be interested in the 
following new books, which are among those re- 
cently received at the Engineering Societies Library, 
New York, N. Y. Unless otherwise specified, 
books listed have been presented by the publishers. 
The Institute assumes no responsibility for state- 
ments made in the following summaries, informa- 
tion for which is taken from the preface of the book 
in question. 


TRANSACTIONS THIRD WORLD POWER 
CONFERENCE, 1936. Ten Volumes, edited by O. 
C. Merrill, Washington, D. C., World Power Con- 
ference, Superintendent of Documents, 1938. Vol- 
ume I, 423 pages; Volume II, 700 pages; Volume 
III, 688 pages; Volume IV, 575 pages; Volume V, 
696 pages; Volume VI, 806 pages; Volume VII, 787 
pages; Volume VIII, 825 pages; Volume IX, 509 
pages; Volume X, 897 pages, illustrated, 10 by 6 
inches, cloth, $2.50 per volume; $22.00 per set of 
ten volumes; 25 per cent discount for 100 volumes 
or more in a single order. These ten volumes con- 
tain a full record of the meetings of the third con- 
ference, held in Washington, 1936. Its theme was 
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“The national power economy; its physical and 
statistical basis; its technical, social, and economic 
trends; the relation thereto of the fuel producing, 
processing, and distributing industries and the elec- 
tric and gas utilities; practices and policies respect- 
ing organization, control, and public regulation; 
national and regional planning of power develop- 
ment and use; conservation of fuel and water re- 
sources; rationalization of the distribution of gas 
and electricity; and national power and resources 
policies.” Thirty-one countries submitted reports 
upon one or more of the 18 topics considered. 


ENGINEERING OPPORTUNITIES. Edited 
by R. W. Clyne; foreword by K. T. Compton. 
New York and London, D. Appleton-Century Com- 
pany, 1939. 397 pages, illustrated, 8 by 6 inches, 
cloth, $3.00. Twenty-six engineering opportunities 
are described in this non-technical survey of engi- 
neering activities in industry. The authors of the 
various chapters show in each case the industry’s 
background, present condition, and future possi- 
bilities. 


AIR-CONDITIONING ENGINEER®D’ ATLAS. 
By C. Strock and C. H. B. Hotchkiss. New York, 
Industrial Press, 1939. 72 pages, maps, 12 by 9 
inches, cloth, $2.00. Presents in condensed and 
readily usable form the weather data needed by 
engineers in solving problems of heating and cool- 
ing. Eighteen maps of the United States, colored 
in zones, show the various phases of summer and 
winter weather which concern the heating industry. 
Supplementary tables give the data for the larger 
cities. 


DIESEL HAND BOOK. By J. Rosbloom. 
Sixth edition. Jersey City, Diesel Engineering 
Institute, 1939. 720 pages, illustrated, 7 by 5 
inches, leather, $5.00. This manual for operators 
presents fundamentals in simple language. Engine 
details and auxiliaries and their action are de- 
scribed; the principal American types of engines 
are presented; and practical advice is given on 
operation, adjustment, and maintenance. Contains 
questions and answers for license examinations for 
both marine and land service. 


ELECTRICAL ENGINEERING EXPERI- 
MENTS, THEORY AND PRACTICE. ByH.R. 
Reed and G. F. Corcoran. New York, John Wiley 
and Sons, 1939. 500 pages illustrated 91/2 by 6 
inches, cloth, $4.50. A textbook designed for elec- 
trical engineering laboratories. Contains an intro- 
duction and seven sections: fundamentals, d-c 
machines, a-c circuits, transformers, synchronous 
machines, induction machines, and _ electronics. 
With each experiment are included pertinent theory, 
laboratory exercises, and possible results. 


ELECTRON OPTICS, THEORETICAL AND 
PRACTICAL. By L. M. Myers. New York, D. 
Van Nostrand Company, 1939. 618 pages, illus- 
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cludes chapters on analogies between light and elec- 
trons, the electron trajectory, electron lenses and 
aberrations, the electron multiplier, vacuum tech- 
nique, the electron microscope, and further applica- 
tions. Said to be the first work in English on this 
branch of vacuum physics. 


THEORETICAL AND APPLIED ELECTRO- 
CHEMISTRY. By M. de K. Thompson. Third 
edition. New York, The Macmillan Company, 


1939. 535 pages, illustrated, 9 by 6 inches, cloth, 
$5.00. This textbook contains a treatise on theo- 
retical electrochemistry for the electrochemical 
engineer and accounts of the most important elec- 
trechemical industries and the principal applications 
of electrochemistry in the laboratory. 
references for detailed descriptions. 


Includes 


Engineering Societies Library 
39 West 39th Street, New York, N. Y. 


AINTAINED as a public reference library 
of engineering and the allied sciences, this 
library is a co-operative activity of the national 
societies of civil, electrical, mechanical, and min- 
ing engineers. 

Resources of the library are available also 
to those unable to visit it in person. Lists of 
references, copies or translation of articles, 
and similar assistance may be obtained upon 
written application, subject only to charges suffi- 
cient to cover the cost of the work required. 


A collection of modern technical books is 
available to any member residing in North Amer- 
ica at a rental rate of five cents per day per 
volume, plus transportation charges. 

Many other services are obtainable and an 
inquiry to the director of the library will bring 


information concerning them. 


399 


Officers and Comiuninees for 1939-40 


Officers 


President 


F. MALCOLM FARMER New York, N. Y. 
(Term expires July 31, 1940) 


Junior Past-Presidents 


W. H. HARRISON New York, N. Y. 


(Term expires July 31, 1940) 
New York, N. Y. 
(Term expires July 31, 1941) 


JOHN C. PARKER 


Vice-Presidents 


Dist. 
1 CHESTER L. DAWES ' Cambridge, Mass. 
3 T. F. BARTON New York, N. Y. 
5 A. H. LOVELL Ann Arbor, Mich. 
7 *¥F.C. BOLTON College Station, Tex. 
9 LESTER R. GAMBLE Spokane, Wash. 
(Terms expire July 31, 1940) 
= 6G..c. SINCLAIR Pittsburgh, Pa. 
4 E. E. GEORGE Chattanooga, Tenn. 
6 A. L. TURNER Omaha, Neb. 
8 H.W. HITCHCOCK Los Angeles, Calif. 
10 J. M. THOMSON Toronto, Ont. 
(Terms expire July 31, 1941) 
Directors 


K. B. MCEACHRON 
Cc. A. POWEL 
R. W. SORENSEN 


Pittsfield, Mass. 

East Pittsburgh, Pa. 
Pasadena, Calif. 

(Terms expire July 31, 1940) 


New York, N. Y. 
Washington, D. C. 


Cc. R. BEARDSLEY 
VANNEVAR BUSH 


F. H. LANE Chicago, II. 
(Terms expire July 31, 1941) 
L. R. MAPES Chicago, Ill. 


H. S. OSBORNE 
D. C. PRINCE 


New York, N. Y. 
Philadelphia, Pa. 
(Terms expire July 31, 1942) 
ARK ELDREDGE 


M 
R. E. HELLMUND 
F. J. MEYER 


Memphis, Tenn. 

East Pittsburgh, Pa. 
Oklahoma City, Okla. 
(Terms expire July 31, 1943) 


National Treasurer 


W. I. SLICHTER New York, N. Y. 


(Term expires July 31, 1940) 


National Secretary 


H. H. HENLINE New York, N. Y. 


(Term expires July 31, 1940) 


General Counsel 


Parker & Aaron 
20 Exchange Place, New York, N. Y. 


Local Honorary Secretaries 


AUSTRALIA—YV, J. F. Brain, Dept. of Works & Local 
Govt., Bridge St., Sydney, N. S. W. 

ENGLAND—A. P. M. Fleming, Metropolitan Vickers 
Electric Co., Trafford Park, Manchester. 
France—A. S. Garfield, 173 Boulevard Hauss- 
mann, Paris, 8E. 

INDIA, NORTHERN—V. F. Critchley, 3 Abbot Road, 
Lahore, Punjab. 

INDIA, SOUTHERN—N. N. Iengar, Tata Power Co. 
Ltd., Bombay House, Bruce St., Fort Bombay. 
NEw ZEALAND—P. H. Powell, Canterbury College, 
Christchurch. 

SwEpDEN—A. F. Enstrom, Ingeniorsvetenskrap- 
sakademien, Stockholm, 5. 

TRANSVAAL, AFRICA—W, Elsdon-Dew, P. O. Box 
4563, Johannesburg. 


400 


General Committees 


Executive 

F. Malcolm Farmer, Chm., 2 East End Ave., New 
Viorky N= Yi. 

T. F. Barton H. S. Osborne 


W. H. Harrison 
K. B. McEachron 


John C. Parker 
W. I. Slichter 


Board of Examiners 


A. L. Powell, Chm., General Electric Co., 570 Lex- 
ington Ave., New York, N. Y. 

H. E. Farrer, Secy., AIEE, 33 W. 39th St., New 
Vork, (NEON: 


P. H. Adams A. E. Knowlton 
E. D. Doyle Alexander Maxwell 
F. E. D’Humy A. G. Oehler 
Harold Goodwin, Jr. D. C. Prince 
H. A. Kidder H. S. Warren 


R. J. Wiseman 


Code of Principles of Professional Conduct 


D. C. Jackson, Chm., 5 Mercer Circle, Cambridge, 


Mass. 
H. V. Carpenter W. M. Piatt 
F. B. Jewett H. T. Plumb 


John C. Parker C. E. Stephens 


Columbia University Scholarships 


W. I. Slichter, Chm., Columbia University, New 
York; Now. 


Francis Blossom H. C. Carpenter 


Constitution and Bylaws 


Everett S. Lee, Chm., General Electric Co., 
Schenectady, N. Y. 
W. I. Slichter 


I. Melville Stein 


A. M. MacCutcheon 
L. W. W. Morrow 


Economic Status of the Engineer 


A. H. Lovell, Chm., University of Michigan, Ann 
Arbor, Mich. 
F. M. Feiker 

R. W. Sorensen 


T. F. Barton 
C. O. Bickelhaupt 


Edison Medal 


Appointed by the president for term of 5 years 


F. J. Meyer R. A. Millikan Marion Penn 
(Terms expire July 31, 1940) 
G. L. Knight H. W. Osgood W.S. Rodman 
(Terms expire July 31, 1941) 
C. R. Jones "Everett S. Lee H. S. Osborne 
(Terms expire July 31, 1942) 
J. W. Barker N. E. Funk W. H. Harrison 


(Terms expire July 31, 1943) 

W. B. Kouwenhoven F. V. Magalhaes 
L. W. W. Morrow, Chm. 

(Terms expire July 31, 1944) 


Appointed by the board of directors from its own 
membership for term of 2 years 
A. H. Lovell R. W. Sorensen 
(Terms expire July 31, 1940) 

C. R. Beardsley Mark Eldredge John C. Parker 
(Terms expire July 31, 1941) 


C. L. Dawes 


Ex-officio 
F. Malcolm Farmer, President 
W. I. Slichter, National Treasurer 
H. H. Henline, National Secretary 
(Terms expire July 31, 1940) 


Finance 

H. S. Osborne, Chm., 195 Broadway, New York, 
Ne Ye 

T. F. Barton D. C. Prince 


Officers and Committees—1939-40 


Headquarters 

O. B. Blackwell, Chm., 463 West St., New York, 
No Ye 

H. H. Henline H. S. Osborne 


Institute Policy 


A. M. MacCutcheon, Chm., 1088 Ivanhoe Rd. 
Cleveland, Ohio 
I. Melville Stein 

W. H. Timbie 
J. B. Whitehead 
H. R. Woodrow 


C. F. Harding 
W. H. Harrison 
B. D. Hull 

A. S. Osborne 


Iwadare Foundation 


F. B. Jewett, Chm., 195 Broadway, New tele 
Niwa 


J. W. Barker H. H. Barnes, Jr. 


Lamme Medal 


R. E. Hellmund A. H. Kehoe 
(Terms expire July 31, 1940) 


A. C. Flory 


F, J. Chesterman 


E. W. Allen, Chm. 
W. B. Kouwenhoven 
(Terms expire July 31, 1941) 


Howard Maxwell Cc. A. Powel 
(Terms expire July 31, 1942) 


F. F. Brand 


Legislation Affecting the Engineering 
Profession 


C. R. Beardsley, Chm., Consolidated Edison Co. 
of New York, Inc., 4 Irving Place, New York, Ne Yi 


T. F. Barton F. M. Gunby 
S. E. Caldwell D. C. Jackson 
D. T. Canfield H. S. Osborne 
O. J. Ferguson L. S. Ready 
N. E. Funk J. B. Thomas 
Fred Garrison R. L. Thomas 
F. G. Guldi J. M. Todd 
W. K. Vanderpoel 
Membership 


R. L. Webb, Chm., Consolidated Edison Co. of 
New Vork, Inc., 4 Irving Place, New York, N. alg 


District Vice-Chairmen 


C. M. Foust (1) 

M. B. Wyman (2) 
O. C. Brill (3) 

Fred R. Maxwell (4) 
J. J. Shoemaker (5) 


Nelson R. Love (6) 
W. C. Fowler (7) 
C. E. Baugh (8) 

C. H. Cutter (9) 
R. E. Jones (10) 


Members-at-Large 


S. Hertz 
G. A. Kositzky 
R. W. Sorensen 


F. J. Meyer 
J. H. Pilkington 


Ex-o fficio ; 
Chairmen of membership committees of all Sections 
Planning and Co-ordination 


John C. Parker, Chm., 4 Irving Place, New York, 


N. Y. 
J. W. Barker R. C. Muir 
R. E. Hellmund H. S. Osborne 
H. H. Henline H. H. Race 


R. W. Sorensen 
I. Melville Stein 


Everett S. Lee 
A. M. MacCutcheon 


Prizes, Award of Institute 


J. W. Barker, Chm., Columbia University, New 
York, N. Y. 
W. F. Davidson H. S. Osborne 


I. Melville Stein 


ELECTRICAL ENGINEERING 


General Committees (continued) 
Publication 
I, Melville Stein, Chm., Leeds & Northrup Co., 


4901 Stenton Ave., Philadelphia, Pa. 
F, A. Lewis, Secy., AIEE, 33 W. 39th St., New 


York, N. Y. 
J. W. Barker H. S. Phelps 
O. W. Eshbach H. H. Race 
H. H. Henline S. P. Shackleton 
H. W. Hitchcock D. M. Simmons 
A. G. Oehler M. W. Smith 
S. B. Williams 
Safety 
Wills Maclachlan, Chm., 50° Oakwood Ave., 
Toronto, Ont. 
L. F. Adams G. C. A. Opp 
Mark Eldredge C. N. Rakestraw 
J. B. Fisken W.R. Smith 
W. B. Kouwenhoven Frank Thornton, Jr. 
M. G. Lloyd W. C. Wagner 
F. V. Magalhaes H. S. Warren 
H. H. Weber 
Sections 


H. H. Race, Chm., Research Laboratory, General 
Electric Co., Schenectady, N. Y. 


M. S. Coover E. T. Mahood 

C. A. Faust I. Melville Stein 

O. W. Holden J. M. Thomson 
W. H. Timbie 

Ex-offcio 


Chairmen of all Institute Sections 


Standards 


R. E. Hellmund, Chm., Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 

H. E. Farrer, Secy., AIEE, 33 W. 39th St., New 
Work, IN. Y2 


W. P. Dobson E. L. Moreland 
R. T. Henry S. H. Mortensen 
A. H. Kehoe E. B. Paxton 
J. Franklin Meyer Gordon Thompson 
V. M. Montsinger R. L. Young 


Ex-officio 
Chairmen of working committees 
Chairmen of AIEE delegations on other standard- 
izing bodies or sole representative thereon 
President of U.S. National Committee of the Inter- 
national Electrotechnical Commission 


Student Branches 


R. W. Sorensen, Chm., California Institute of Tech- 
nology, Pasadena, Calif. 


C. T. Almquist E. A. Loew 
S. S. Attwood C. W. Ricker 
H. W. Bibber Charles F. Scott 
W. C. DuVall E. M. Strong 
Ex-officio 


Student Branch Counselors 


Technical Program 


J. W. Barker, Chm., Columbia University, New 


York, N. Y. 
C. S. Rich, Secy., AIEE, 33 W. 39th St., New 
Work UN 
P. L. Alger H. S. Osborne 


I. Melville Stein 
Frank Thornton, Jr. 
T. A. Worcester 


C. R. Beardsley 
H. S. Bennion 
A. H. Lovell 


Ex-officio 

John C. Parker, Chairman, Committee on Planning 
and Co-ordination 

Wills Maclachlan, Chairman, Committee on Safety 

Chairmen of all technical committees 


Transfers 


F. O. McMillan, Chm., Oregon State College, Cor- 
vallis, Ore. 

G. A. Kositzky 
E. L. Moreland 
D. C. Prince 


F. M. Craft 
H. C. Don Carlos 
Harold Goodwin, Jr. 


SEPTEMBER 1939 


Technical Committees 


Automatic Stations 


H. W. Codding, Chm., Public Service Electric & 
Gas Co., 80 Park Place, Newark, N. if, 


F. F. Ambuhl A. P. Peterson 
A. E. Anderson C. F. Publow 
R. B. Arthur M. E. Reagan 
A. M. De Bellis O. J. Rotty 
W. W. Edson Garland Stamper 
J. R. Harrington L. J. Turley 
F. H. Lane Harold F. Wall 
J. T. Logan Chester Wallace 


W. C. Whitman 


Basic Sciences 


H. L. Hazen, Chm., Massachusetts Institute of 
Technology, Cambridge, Mass. 


S$. S. Attwood M. G. Malti 
A. Boyajian K. B. McEachron 
W. F. Davidson K. W. Miller 
E. E. Dreese G. W. Penney 
L. O. Grondahl H. H. Race 
C. R. Hanna J. Slepian 
V. Karapetoff K. Y. Tang 
M. J. Kelly J. D. Tebo 
H. P. Lawther, Jr. A. von Hippel 
F. C. Lindvall Ernst Weber 
Liaison Representatives of American Physical 


Society 


Harvey L. Curtis Leigh Page 


Communication 


E. J. O’Connell, Chm., American Tel. & Tel. Co., 
195 Broadway, New Vork, N. Y. 


H. A. Affel L. R. Mapes 
A. L. Albert J. R. Martin 
J. E. Allen F. R. McBerty 
W. C. Ballard, Jr. H. H. Newell 
H. H. Beverage L. G. Pacent 
E. L. Bowles H. J. Pierce 
B. K. Boyce H. Pratt 
A. B. Bronwell R. W. Prince 
C. B. Carpenter C. E. Rogers 
L. W. Chubb E. R. Shute 
J. B. Coleman A. B. Smith 
Melville Eastham H. W. Sundius 
W. L. Everitt A. H. Taylor 
R. Foulkrod C. H. Taylor 
E. E. George F. E. Terman 
G. H. Gray A. L. Turner 
G. W. Janson H. M. Turner 
H, E. Kent W. C. White 
F. R. Lack F. A. Wolff 
J. R. MacGregor F. C. Young 
S. S. Mackeown V. K. Zworykin 
Education 


F. Ellis Johnson, Chm., University of Wisconsin, 
Madison, Wis. 


J. W. Barker F. O. McMillan 
Robin Beach W. J. Miller 
J. H. Belknap E. L. Moreland 
H. W. Bibber L. W. W. Morrow 
M.S. Coover R. C. Putnam 


R. W. Sorensen 

A. R. Stevenson, Jr. 
G. W. Swenson 

F. E. Terman 

H. N. Walker 

R. W. Warner 


R. E. Doherty 

O. W. Eshbach 

H. S. Evans 

O. J. Ferguson 

Glen Ireland 

W. A. Lewis, Jr. 
R. I. Wilkinson 


Electric Welding 


W. E. Crawford, Chm., A. O. Smith Corp., Mil- 
waukee, Wis. 


C. A. Adams S. M. Humphrey 
J. H. Blankenbuehler J. H. Lampe 
L. W. Clark G. G. Landis 


Hermann Lemp 
F. W. Maxstadt 


J. W. Dawson 
Saul Dushman 


D. D. Ewing C. L. Pfeiffer 
K. L. Hansen C. A. Powel 
C. E. Heitman, Jr. Malcolm Thomson 
E. A. Hester E. H. Vedder 
H. M. Hobart H. A. Winne 


Officers and Committees—1939-40 


Electrical Machinery 


C. M. Laffoon, Chm., Westinghouse Electric & 

Mfg. Co., East Pittsburgh, Pa. 
C. M. Gilt, Vice-Chm., Consolidated Edison Co. of 
New York, Inc., 4 Irving Place, New York, N. Y. 


P. L. Alger V. M. Montsinger 
J. F. Calvert T. H. Morgan 
J. E. Clem S. H. Mortensen 
cel s PM eos F. L. Moser 
I. W. Gross Cc. A. Muller 
J. L. Hamilton J. R. North 
M. S. Hancock M. S. Oldacre 
F. E. Harrell F. D. Phillips 
A. P. Hayward C. C. Shutt 
C. C. Herskind S. B. Swering 
F. Ellis Johnson H. D. Taylor 
F. P. Kasper B. R. Teare 
L. A. Kilgore B. Van Ness, Jr. 
O. K. Marti F. J. Vogel 


G. A. Waters 


Electrochemistry and Electrometallurgy 


M. F. Skinker, Chm., Consolidated Edison Co. of 
New York, Inc., 55 Johnson St., Brooklyn, N. Y. 


J. V. Alfriend W. B. Kouwenhoven 
F. V. Andreae C. C. Levy 
E. L. Bailey R. M. Pfalzgraff 
C. Dantsizen C. A. Powel 
F. W. Godsey, Jr. F. O. Schnure 
J. E. Housley W. R. Schofield 
W. C. Kalb N. R. Stansel 


C. P. Yoder 


Industrial Power Applications 


J. D. Wright, Chm., General Electric Co., Sche- 
nectady, N. Y. 


E. A. Armstrong Carl Lee 


T. F. Barton M. J. McHenry 
R. F. Chamberlain F. C. Nicholson 
Cc. W. Drake JJ Ore 
J. H. Edwards W. A. Perry 
E. Gordon Fox D. E. Renshaw 
John Grotzinger H. W. Rogers 
F. E. Harrell F. O. Schnure 
L. C. Ilsley L. A. Umansky 
R. L. Kingsland R. L. Walsh 
A. E. Knowlton R. H. Wright 


Instruments and Measurements 


I. F. Kinnard, Chm., General Electric Co., West 
Lynn Works, 40 Federal St., West Lynn, Mass. 


A. S. Albright K. J. Knudsen 
C. E. Bathe H. C. Koenig 
P. A. Borden W. B. Kouwenhoven 
H. B. Brooks Everett S. Lee 
A. L. Brownlee L. J. Lunas 
C. T. Burke Paul MacGahan 
J. S. Cruikshank C. V. Morey 
C. L. Dawes H. C. Rankin 
E. D. Doyle E. J. Rutan 
W. N. Goodwin, Jr. W. J. Shackelton 
T. S. Gray F. B. Silsbee 
S. S. Green G. M. L. Sommerman 
H. C. Hamilton H. L. Thomson 
F. C. Holtz H. M. Turner 
A. E, Knowlton H. N. Walker 


W. M. Young 


Light, Production and Application of 


D. W. Atwater, Chm., Commercial Engineering 
Dept., Westinghouse Lamp Div., Bloomfield, N. J. 
S. K. Barrett L. A. Hawkins 


Robin Beach S. G. Hibben 
W. T. Blackwell W. C. Kalb 
H. B. Dates R. D. Mailey 
E. E. Dorting P.S. Millar 
Cc. L. Dows G. T. Minasian 
L. R. Gamble A. L. Powell 
C. A. B. Halverson, Jr. E. M. Strong 


I. A. Yost 


401 


Technical Committees (continued) 


Marine Work, Applications to 


H. F. Harvey, Jr., Chm., Newport News Ship- 
building & Dry Dock Co., Newport News, Va. 


E. C. Alger 

R. A. Beekman 
H. C. Coleman 
Ernest W. Davis 
P. J. Du Mont 
C. J. Henschel 
aC, Hoelzle 

A. Kennedy, Jr. 
I. H. Osborne 
G. A. Pierce 


C. A. Powel 
W. H. Reed 
E. H. Rothen 
W. E. Thau 
A. E. Waller 
F. A. Wickel 
O. A. Wilde 
J. L. Wilson 
R. J. Wiseman 
R. L. Witham 


W.N. Zippler 


Power Generation 


E. C. M. Stahl, Chm., Consolidated Edison Co. of 
New York, Inc., 4 Irving Place, New York, N. Y. 


F, A. Annett O. L. LeFever 
Claudius E. Bennett J. W. Lingary 
W. L. Cisler J. A. M. Lyon 
C. A. Corney C. E. Magnusson 
J. H. Foote C. H. McKnight 
R. L. Frisby F. J. Meyer 
W. D. Hardaway A. C. Monteith 
N. B. Hinson C. R. Reid 
H. L. Hoeppner Robert Treat 
A. J. Krupy Sidney Withington 


Edwin D. Wood 


Power Transmission and Distribution 


Raymond Bailey Chm., Philadelphia Electric Co., 
900 Sansom St., Philadelphia, Pa. 


D. K. Blake J. T. Lusignan, Jr. 
A. B. Campbell G. R. Milne 
C. V. Christie E. W. Oesterreich 
H. W. Clark J. S. Parsons 
Harold Cole E. V. Sayles 
C. A. Corney H. J. Scholz 
M. T. Crawford A. E. Silver 
E. W. Davis D. M. Simmons 
A. E, Davison Cc. T. Sinclair 
G. E. Dean F. V. Smith 
R. D. Evans L. G. Smith 
D. D. Ewing Philip Sporn 


Stanley Stokes 

J. J. Torok 

H. M. Trueblood 
W. K. Vanderpoel 
C. F. Wagner 


Herman Halperin 
E. Hansson 

C. A. Harrington 
K. A. Hawley 

L. F. Hickernell 


E. K. Huntington H. S. Warren 
J. P. Jollyman L. F. Woodruff 
W. A. Lewis T. A. Worcester 
W. W. Lewis . E. Wulfing 


Protective Devices 


K. B. McEachron, Chm., General Electric Co., 100 
Woodlawn Ave., Pittsfield, Mass. 

J. R. North, Vice-Chm., Commonwealth & South- 
ern Corp., Jackson, Mich. 

J. E. Clem, Secy., General Electric Co., Central 
Station Dept., Schenectady, N. Y. 


E. H. Bancker L. R. Ludwig 
H. D. Braley J. B. MacNeill 
W. R. Brownlee J. R. McFarlin 
J. OR. Coleman Cc. W. McGill 
H. W. Collins J. W. Milnor 
L. N. Crichton Cc. A. Muller 
F. R. Ford J) Hi Nieher. 
G. W. Gerell J. H. Oliver 
I. W. Gross Dae werince 
Herman Halperin P. H. Robinson 
F, C. Hanker A. H. Schirmer 
C. F. Harding H. K. Sels 
R. T. Henry Clarence L. Smith 
P. A. Jeanne L. G. Smith 
B. M. Jones R. M. Smith 
T. G. LeClair H. R. Stewart 
W. A. Lewis, Jr. H. R. Summerhayes 
H. J. Lingal H. L. Wallau 
F. R. Longley J. D. Wood 


Research 


W. F. Davidson, Chm., Consolidated Edison Co. of 
New York, Inc., 4 Irving Place, New York, N. Y. 
F. W. Atkinson D. C. Jackson, Jr. 
R. W. Atkinson W. B. Kouwenhoven 
L. J. Berberich Everett S. Lee 


Paul L. Betz F. O. McMillan 
A. Boyajian K. W. Miller 
E. H. Branson N. M. Oboukhoff 
O. E. Buckley T. D. Owens 
V. Bush H. H. Race 
L. W. Chubb W. J. Seeley 
F. M. Clark F. B. Silsbee 
M. S. Coover V. G. Smith 
M. Eppley T. Spooner 
L. A. Hawkins E. W. Spring 
H. L. Hazen A. J. Williams 
H. M. Hobart W. M. Young 
Transportation 


W.S. H. Hamilton, Chm., New York Central Sys- 
tem, 466 Lexington Ave., New York, N. Y. 


R. Beeuwkes Pe He Hatch 
Leland W. Birch G. L. Hoard 
G. E. Bishop Fraser Jeffrey 


L. C. Josephs, Jr. 
F. C. Lindvall 


L. N. Blugerman 
J. C. Davidson 


C. M. Davis P. A. McGee 
E. G. Davis R. J. Needham 
J. V. B. Duer J. A. Noertker 
D. D. Ewing F. B. Powers 
E. B. Fitzgerald W. I. Slichter 
J. E. Gardner Dwight L. Smith 
Selby Haar L. J. Turley 
J. S. Hagan W. M. Vandersluis 


Geographical District Executive Committees 


Institute Representatives 


American Association for the Advancement of 
Science, Council 


Vannevar Bush H. S. Osborne 


American Committee on Marking of Obstructions 
to Air Navigation 


G. E. Dean H. L. Huber 


American Co-ordinating Committee on Corrosion 
H. S. Phelps 


American Engineering Council, Assembly 


C. O. Bickelhaupt C. R. Jones 
F. M. Farmer: C. E. Stephens 
W. H. Harrison H. H. Henline, Alternate 


American Society of Civil Engineers, Alfred Noble 
Prize Committee 


H. S. Osborne 


American Society of Safety Engineers—Engineering 
Section, National Safety Council, Committee on 
Low Voltage Hazards 


A. B. Campbell 


American Standards Association, Board of Directors 
H. P. Charlesworth 


ASA, Electrical Standards Committee 
R. E. Hellmund V. M. Montsinger H. S. Osborne 


Alternates: 


H. E. Farrer E. B. Paxton 


E. L. Moreland 


ASA, Standards Council 
R. E. Hellmund V. M. Montsinger H. S. Osborne 


Alternates: 


H. H. Henline E. B. Paxton 


H. E. Farrer 
American Year Book, Advisory Board 
H. H. Henline 


Charles A. Coffin Foundation, Fellowship and Re- 
search Fund Committee 


F. M. Farmer 


Thomas Alva Edison Foundation 


H. H. Barnes, Jr. 
L. W. W. Morrow 


Charles F. Scott 
C. H. Sharp 


The Engineering Foundation Board 


F. M. Farmer W. I. Slichter 


The Engineering Foundation, Research Procedure 
Committee 


L. W. Chubb 


— = <= 


=< 


as, 


Chairman 
District 


(Vice-President, ATEE) 


Secretary 
(District Secretary) 


Chairman, District Committee on 
Student Activities 


1. North Eastern....C. L. Dawes, Harvard University, Cam-....R. G. Lorraine, General Electric Co., Sche-....E. M. Strong, Cornell University, Ithaca, 


bridge, Mass. 


2. Middle Eastern...C. T. Sinclair, Duquesne Light Co., 435 
Sixth Ave., Pittsburgh, Pa. 
3. New York City...T. F. Barton, General Electric Co., 570... 


nectady, N. Y. 


Sixth Ave., Pittsburgh, Pa. 


EN ee 


-...W. J. Lyman, Duquesne Light Co., 435....E. E. Kimberly, Ohio State University, 


Columbus, Ohio 


-George Sutherland, Consolidated Edison....F. H. Tallman, Cooper Union, New York, 


Lexington Ave., New York, N. Y. Co., of New York, Inc., 4 Irving Place, N. Y. 
New York, N. Y. 
A SOUthErN: cacse E. E. George, 417 Power Building, Chatta-....A.S. Hoefflin, Louisville Gas & Eleetric Co.,....L. L. Patterson, Mississippi State College, 
nooga, Tenn. 311 W. Chestnut St., Louisville, Ky. State College, Miss. 
5. Great Lakes...... A. H. Lovell, University of Michigan, Ann....A. G. Dewars, Northern States Power Co.,....J. H. Bowman, Purdue University, Lafay- 
Arbor, Mich. 15 S. 5th St., Minneapolis, Minn. ette, Ind. 


6. North Central....A. L. Turner, 1112 Telephone Building,... 


Omaha, Neb. 


7. South West...... F. C. Bolton, A. & M. College of Texas,... 


College Station, Tex. 


Nebr. 


College Station, Tex. 


I. M. Ellestad, 823 Telephone Bldg., Omaha,....G. H. Sechrist, University of Wyoming, 


Laramie, Wyo. 


. H.C. Dillingham, A. & M. College of Texas,.... Albrecht Naeter, Oklahoma A. & M. Col- 


lege, Stillwater, Okla. 


.W. F. Grimes, 112 W. Tenth St., Room....W. J. Angermann, University of Southern 


California, Los Angeles, Calif. 


.H. L. Vincent, E. 916 19th Ave., Spokane,....A. L. Albert, Oregon State College, Cor- 


vallis, Ore. 


8. Pacific...........H. W. Hitchcock, Southern California Tel.... 
Co., Los Angeles, Calif. 1206, Los Angeles, Calif. 
9. North West......L. R. Gamble, Washington Water Power... 
Co., Spokane, Wash. Wash. 
OR Bt Gt rr ae J. M. Thomson, Ferranti Electric Ltd.,....0. W. Titus, Canada Wire & Cable Co. Ltd., 
Mount Dennis, Toronto, Ont. Box 340, Toronto, Ont. 
Note: Each District executive committee includes also the chairmen an 


national membership committee. 
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d secretaries of all Sections within the District, and the District vice-chairman of the 


ELECTRICAL ENGINEERING 


Institute Representatives (continued) 


Engineering Societies Library Board, UET 


W.S. Barstow W. I. Slichter 
W. A. Del Mar H. H. Henline, ex-officio 


Engineers’ Council for Professional Development 
J. F. Fairman F. Ellis Johnson L. W. W. Morrow 


John Fritz Medal Board of Award 


W. H. Harrison 
A. M. MacCutcheon 


J. C. Parker 
J. B. Whitehead 


Hoover Medal Board of Award 


H. H. Barnes, Jr. A. W. Berresford 
William McClellan 


International Commission on Illumination, U. S. 


International Electrotechnical Commission, U. S. 


R. E. Hellmund V. M. Montsinger H. S. Osborne 


National Committee 


Alternates: 


H. 


Marston Medal Board of Award 
B. 


National 


E. Farrer 


J. Arnold 


Advisory Board 


W. I. Slichter 


National Fire Protection Association, Electrical 


F. 


Committee 
V. Magalhaes 


E. L. Moreland 


Bureau of Engineering Registration, 


Makers and Users 
L. F. Adams 


National Research Council, Committee of Apparatus 


NRC, Committee on Heat Transmission 


E. B. Paxton T. S. Taylor 


Research 
J. C. Parker 


NRC, Division vf Engineering and Industria! 


United Engineering Trustees, Inc. 


H. P. Charlesworth F.M. Farmer H.R. Woodrow 


UET, Engineering Societies Monographs Com- 


mittee 


F. M. Farmer 
H. S. Warren, Alternate 


W. I. Slichter 


Western Society of Engineers, Washington Award 


National Committee National Fire Waste Council Comission 
J. W. Barker Robin Beach C. H. Sharp Wills Maclachlan H. S. Warren H. B. Gear G. G. Post 
Student Branches of the Institute 
Counselor Counselor 
Name and Location District (Member of Faculty) Name and Location District (Member of Faculty) 
ETON WU ily = Of, PAKTOM) OhHiOs «seis core elses aie oe 2....J. T. Walther New Hampshire, Univ. of, Durham.............. 1... .l. W. Hitchcock 
Alabama Polytechnic Inst., Auburn.............. 4....W. W. Hill New Mexico State College, State College......... 7....M. A, Thomas 
Alabama, Unty..of, University: ...scen.. 6 sce ses 4....Fred R. Maxwell, Jr. New Mexico, Univ. of, Albuquerque............. Ti a Hoy Wesyjones 
Alberta, Univ. of, Edmonton, Alberta, Can....... 10....E. G. Cullwick New York, Col. of the City of, New York........ 3....Harry Baum 
ATAZONA, (W111 VOl L1lCSOM <i s.c eicis clei cis clacel'e ore, guauers Soe won Clark New Work Univ.. New: Vorky.cinaciscemeeaine 3....H. N. Walker 
Arkansas, Univ. of, Fayetteville................. Voce. W. Janes North Carolina State Col., Raleigh.............. 4....R.S. Fouraker 
Armour Inst. of Tech., Chicago, Ill...7.......... 5....E. H. Freeman North DakotayAgr. Col, Farzo.scee cee Gore eos 
a’ F ; Ni 5 iv. of, MONKS: <... are svorevensveue Saates mR 
British Columbia, Univ. of, Vancouver........... 10....W. B. Coulthard Nee ee oes orand Forks 6 a . cee 
Brooklyn, Poly. Inst. of, Brooklyn, N. Y.. 3. C. C. Whipple SNE NORE SEES BOOS 96 OO OC BICASG neice ss 
BrGwE Univ Rroriicnce RI ar eee es 1 se GaN cromocine Northwestern Univ., Evanston, Ill............... 5....A. B. Bronwell 
4 PORE Lepesyeiers so atabsts tote ote ofee srepueeike sy N s 
Bucknell Univ., Lewisburg, Pa...............-.- 2....J. B. Miller otre Dame, Univ. of, Notre Dame, Ind.......... 5....J. A. Caparo 
A Ohio Northern Univ:, Adassesscieeieslonieaie cine nine 2....D.S. Pearson 
Calif. Inst. of Tech., Pasadena.....-............ 877 Bs W. Maxstadt Ohio State Univ., Columbus...........0.0000005 2....E. B. Kimberly 
ality Univ. of Berkeley: <<.csienracers ose So ws wis 8....T. C. McFarland : ° 
Ca. R. Patt OhionUnivi, Athens ec. .ctcetene on ones stele 2....W. M. Young 
regie Inst. of Tech., Pittsburgh, Pa.. -. 2....G. R. Pat ecsor Oklahoma A. & M. Col., Stillwater.........-.... 7....Albrecht Naeter 
Case School of Applied "Science, Cleveland, Ohio:. 7 Lhe ee Martin 5 5 
Oklahoma Untvacob Norman dante seer 7....C. T. Almquist 
Catholic Univ. of America, Washington, D. C..... 2....T. J. MacKavanagh OrerontctatelGolmGCorualte 9 IN Sip INR 
Cincinnati, Univ. of, Cincinnati, ODiov. eae seers Dee We eulves, Py operas eee ese Kai ha tenes a ean 
Clarkson College of Technology, Potsdam, N. Y... 1....A. R. Powers Pennsylvania State Col., State College........... De PRICES 
Clemson Agri. Coll, ‘Clemson, S.Gi.5 5.6.02 0200s 4,...S. R. Rhodes Pennsylvania, Univ. of, Philadelphia............. 2....Irven Travis 
Colorado State Col. of A. & M. Arts, Fort-Collins... 6....F. B. Beatty Pittsburgh, Univ. of, Pittsburgh, Pa....... Biome.o oe... Hes Dyche 
‘Colorado; Univ, Of, eboulder. «2. esc. scccleienie ta ooo 6....H. B. Palmer Porto Rico, Univ Ol, Mayaguez aycciiieiis smite 3....G. F. Anton 
Columbia University, New York, N. Y........... 3....G. T. Harness Pratt Institute, Brooklyn, NooY-acacncseries ecieiics 3....D. H. Wright 
Cooper Union, New York, N. Y..............5-- Sees ake Ee Lallman Princeton Univ., Princeton Nevyce a canieosie cements 2....A. E. Vivell 
Cornellnivac ithaca, N. Yas. ses ses carers sees 1....E. M. Strong Purdue Uniy., Watayette; Indaisie seeieente dares 5....J. H. Bowman 
Denver; Unity. of, (Denver, Colo,iieerw ee.0 2 out ses 6.088. . Cohn Rensselaer Poly= inst... roy Nn) Misteriaeite sn aerierets 1.....L. C. Holmes 
Detroit; Univ. of; Detroit, Mich... ..0.60..000++ Daehn OmvWarner Rhode Island State Col., Kingston...... RB yeistensvan secs Ieee Wee kcal l 
Drexel Inst. of Tech., oe Patol ne 2.00.5. O. Lange Ricednstatute;) Houston, Texas. dui weeeccse ccs 7....J.S. Waters 
Duke Univ., Darhati. INGE Caetetepe erty sella « iwysieveresereisiete 4....W. J. Seeley Rose Poly. Inst., Terre Haute, Ind............... 5....C. C. Knipmeyer 
5 Rutgers Univ., New Brunswick, N. J............- 3....P. S. Creager 
Hlorida, Univ. of, Gainesville... ......0 ccc ce sass 4....E. F. Smith & 8 A hfe J 8 
A Fs ‘ : anta Clara, Univ. of, Santa Clara, Calif......... 8....E. F. Peterson 
George Washington Univ., Washington, D. C..... 2....A.G, ie ‘a South Carolina, Univ. of, Columbia.............. A eT ORS Ball 
Georgia School of Tech., Atlanta................ 4....T. W. Fitzgeral South Dakota State Col, Brookings..........<.: &. avin ist, Ganish 
Harvard Univ., Cambridge, Mass..............-- ieee). | Cobine So. Dak. State Sch. of Mines, Rapid City......... 6....J. O. Kammerman 
: 5 Southern California, Univ. of, Los Angeles, Calif.. 8....W. G. Angermann 
Maho i vasOr gv LOSCOW eterinlolelotelotierelsrsierciereelsie == 9....J. H. Johnson Southern Methodist Univ., Dailas, Texas......... Una cee (Cy Re 
Illinois, Univ. of, Urbana..............-...-..-. 5....E. A. Reid Stanford Univ., Stanford University, Calif........ 8....H. H. Skilling 
LONE SEBIG COL) ENTE. scpoodondessusoeneagouour 5....B. S. Willis Stevens Inst. of Tech., Hoboken, N. J............ 3....H. C. Roters 
Towa; Uniy..0f, lowa City ....0. seen es oss 5....G, F. Corcoran Swarthmore Col., Swarthmore, Pa..............- 2....J. D. McCrumm 
Sy iv. S/N as ystots ox thetaets eierel shaven Fei Gm Wie elend 
Johns Hopkins Univ., Baltimore, Md............ 2....W. B. Kouwenhoven yracuse Univ., Syracuse, N. Y. 1 C. W. Henderson 
Mennessee, Univ.) of) Knoxville? sirens cies cletteierels Ae Ga Lar pouUx 
Fe epee ee ey sets Ten era, Rospman’  mtetes Acts Mt, Cols (College Statloal ee etec: 7....H. C, Dillingham 
eneos Univ. 0: EIN I ES 00D 0. 1G ARINC Fe TR aes Texas Technological Col., Lubbock.............. Tian. Vie Bullen 
Kentucky, Uniivs Of, Lexington. .c.ccc. «scenes 4....E. A. Bureau ES eet Nani Sree eee: goes 
LARA OTL, TREATY THe aoabcon 4ocdenoaondess Pooanlia Mioisreiian butts Colm utts (College; Nass niavataeetrehoters 1....E. A. Walker 
Lehigh Univ., Bethlehem, Pa.................... 2....Wm. H, Formhals Tulane University, New Orleans, La............. 4....M. G. Zervigon 
MewiSsil 1st...) Chicago, Ill -cmiacrcee sie sso. e.cuersicia vere ons 5....F. A. Rogers Union Cole Schencetad 
: z : ey Vy INe Mies sie eaten, s1 oye neh eles. Tear 
Louisiana State Univ., Baton Rouge...........-. 4....M. B. Voorhies Utah, Uni f. Salt Lake Cit 9 eTcraclon 
Louisville, Univ. of, Louisville, Ky.............-. 4....S. T. Fife SN DEY OFA AN OU SO0 NSO OOOO SG LOG voy Rb LENS 
’ Vermont Univ. Of, surlingtonl sateen 1....E. R. McKee 
Maine, Univ. of, Orono....... veveeseeeeees 1....A, 8, Hill Villanova Col., Villanova, Pa.................... 2....H.S. Bueche 
Marquette Univ., Milwaukee, Wis. DO Ci 0 S01 SUSI 5....E. W. Kane Virginia Military Inst., Lexington............... 4....J. S. Jamison 
Maryland, University of, College Park.........-. 2... re ye ee i WarziniasPoly. lust:,)blacksburgacmmcc seein cies 4....Claudius Lee 
Mass. Inst, of Tech., Cambridge. . .-.+.-. 1....Gordon 8. Brow Wirginia UiiivrOls UNL VELSLUY a cteleietenaare statenarenetuieiene 4....L. R. Quarles 
Michigan Col. of Min. & Tech., Houghton aleietever she 5....G. W. Swenson 
Michigan State Col., E. Lansing. . Eee ee Onis Nae COLY Washington, State Col. of, Pullman.............. 9....H. F. Lickey 
Michigan, Univ. of, LEC eee 5....8. S, Attwood Washington, Univ. of, Seattle................00. 9....R. E. Lindblom 
Milwaukee Sch. of Engg., Milwaukee, Wis......-. 5....E. L. Wiedner Washington Univ., St. Louis, Mo...............- 7....H. G. Hake 
Minnesota, Univ. of, Minneapolis................ 5....J. H. Kuhlmann West Virginia Univ., Morgantown............... 2....A. H. Forman 
Mississippi State Col., State College............. 4,....H. C. Simrall Wisconsin, Univ. of, Madison................... 5....R. R. Benedict 
Missouri Sch. of Riines Ande lMete Ola vwn cha scraeyeia 7....J. Stuart Johnson Worcester Poly. Inst., Worcester, Mass........... 1....V. Siegfried 
Missouri, Univ. of, Columbia. . ee Ce, Wallis Wyoming, Univ. of, Laramie..... Th fechiate Orremecendons 6....G. H. Sechrist 
. Schilli 
Montana State Col., Bozeman... OTR A aa aa Wale Univ-, New Haven, Contain ss. scicise siecle 1....A. G. Conrad 
Nebraska Usiy Vor, LITCOliM: wieriess asic onit © eet is's 6....L. A. Bingham 
IN@vaday Wilive Ol; EMO. cisictereisie aos ee 5 = cece oneis a= 8....S. G. Palmer 
Newark Col. of Engg., Newark, N. J........----+ Bec Stephan Total civic c:s.s.3 < 121 
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RECOM eos kasha 2...Aug. 12,720. Tb. 0L. FB, Brandt... steers st F. W. Nimmer........ Ohio Edison Co., Akron, Ohio i 
ATabamea ts psopsostia 4... May 22, 729. 31 WH AWE AebilscscaGockan T. H. Mawson.........Commonwealth & Southern Corp., Birmingham, Ala. 
BOStOM ne seisiaicccroueyoy: Wan le G3, AOR). Aa a Cy Balsbattebnranta Jie ME Mitircriys aereucntentene Simplex Wire & Cable Co., 79 Sidney St., Cambridge, Mass. 
Centralsindianaya 2D ae san lel oe LG) Ge ERanc en nearer iene RY AS Scholly cscs Northern Indiana Pwr. Co., 110 No. Illinois St., Indianapolis, Ind. 
Chicago: hodeen 4s ei 5...1893 ; 733% .oAS Jie KLUD Yen aes F. V. Smith ...Sargent & Lundy, 140 So. Dearborn St., Chicago, Tl. ; 
Cincinnatien cac.s > +s 2...June 30, ’20. 180... M. S.Schneider..2.. <8 Vi G: Rettig: oe asec: Cincinnati Gas & Elec. Co., 327 Plum St., Cincinnati, Ohio 
Cleveland a sui.5. Qe pt-pe Gi Odes 298) RE Je Dibletaiesas <ct: J. C. Strasbourger..... Cleveland Elec. Ill. Co., 75 Public Square, Cleveland, Ohio 
Columbusiacias anne DieeVat) ance 95 aks, WasAtkinsone see N.. JaiGreenevne. aie National Electric Coil Co., Columbus, Ohio 
Connecticut......... Tee Apres 16) 2215 265i Ge Oe LO Oa ier tn AY (Gs Conradier tne Yale University, New Haven, Conn. 
Wal ager mracve eiharctens 7...May 18, ’28. VAG ERG e Wis (MINER 0.3 2 sce sie vsis He. Re Pearson 74). Dallas Power & Light Co., Engg. Dept., Dallas, Texas 
PERS CE ne clore cts calntvtn 6... May 18, ‘15. 182, ..RA HM. Owens ie oreo John Ri Walker on. a... U.S. Bureau of Reclamation, Denver, Colo. 
East Tennessee.. TAO Dt. May nOO nel Lue hon eat aD SOOCmn a aan. Wi GieParrotty clisatccts Tennessee Elec. Power Co., 417 Power Bldg., Chattanooga, Tenn. 
tae nate say olcsasert de eco l eb eles babs “AlN = Vin ie daly (Deenweye, AGE mipigio.c Wi DD Bearces nk aprasteastes 4121 Sassafras St., Erie, Pa. 
ITOK arena eaxsstee.s tye Seeealanea 28s tole 735.5 J, Co JOBES: vehi st on hn LOSE Wt Wethtancts de. aets University of Florida, Gainesville, Fla. 
Fort Wayne........ 5...Aug. 14, ’08. 98...F. H. Fleischer....... Cu RiwATEImSoOn, <2 see General Electric Co., 1635 Broadway, Fort Wayne, Ind 
Georgian santas clas a 427 2yan. 14,204; 1045.2). O2DsShepherdascn eM, Flanigetion, weer Georgia Power Co., Atlanta, Ga, 
Houston..... S Ven wAtige 27,028.00 e189... IM, Keller:t. 5 .<crsaeol be, Matthesterpr nin. Box 2870, Beaumont, Texas 
LOW: sicicin.s agate ais) oaks 5...jJune 25, ’29. 67... A. W. Anderson... o<. Gi RY Corcoramien ssa State University of Iowa, Elec. Engg. Dept., Iowa City, lowa 
Mth aca edvarfarete cae sts Lee Oct. 7. 5,702. Ol. brite Mecleaninn.s osu. Ji PYiWO0d so 5 ncjetateaes Cornell University, Ithaca, N. Y. 
Kansas Cityijasiss cl Wromeapterlay (LGe ew boosie Dav Stews teeta te Ex Jmiarsten tendons P. O. Box 679, Kansas City, Mo. 
Lehigh Valley....... Zope 16, (2 he LOD pow DOV LRGs eck wiles J. E. Treweek.........Pennsylvania Power & Light Co., Hazleton, Pa. 
Los Angeles......... 8...May 19, ’08. 483...M. A. Sawyer........ BsiCs Lindvall acc California Institute of Technology, Pasadena, Calif. 
Wouisvilles,....6 «i ss1 4...Oct,, 15,.’26. DO. ee Wi ELOUCHeNS. i... a) cr be, Mallen eee oe eee Louisville Gas & Elec. Co., Louisville, Ky. 
Wynn's te hele tcaiece Te Atigs 22, 1 145 yee CHE Savageasias rls JW? Lingaryarnravcrc Lynn Gas & Electric Co., 788 Broad St., West Lynn, Mass. 
Madison. fa celers A modikey, tel 40s 65...W. A. Kuehlthau..... Hy Kabak pune University of Wisconsin, Elec. Lab., Madison, Wis. 
Mansfield y. is. e%.-« 2...Mar. 6, 739. G4 ee, Her bi gana cies HN: Dilletee icitesncre Ohio Public Service Co., Mansfield, Ohio 
Manyvlande ne sicrcciny: 2...Dec. 16, ’04. 224 cles Acme E POV tye venta ne GOR. Pages cise .... Western Electric Co., Point Breeze Works, Baltimore, Md. 
IMemphisite isaac. se 4...May 23, ’30. 61EA3Gl PALeakete. 5. 0565: ASH. Murrellianemeacus Memphis Power & Light Co., 178 Walnut St., Memphis, Tenn. 
INT OXICOn cass eeaetolecets 3...June 29, ’22. OOrin eu SADCACh {Zann cimnentE CitCe Jago rsnmapreterce Apartado 2966, Mexico City, Mexico ; 
Michiganiencc.os.2 0. njan. 13,711... 358... Ws Gs Knickerbocker...B2-Vs Sayles... snseciiecs Commonwealth & Southern Corp., Jackson, Mich. 
Milwaukee.......... Ort eDs. Lily nl OM reno el Onn, ve keadi eR OSCNDELL . oicuevans Ra. Harlerctesiestien 206 North 85th St., Wauwatosa, Wis. 
Minnesota.......... ODE. ete Oon SO lala Ba Garces ar sis. K.. Ji; MertZannna wrens Northern States Power Co., St. Paul, Minn. 
Montanasas.fel-ic ake 9...June 24, ’31. SOne Cie. BOWMAN ceccrsies Wi... Ars Boyerere..tctercrtere 2921 Edwards St., Butte, Mont. 
Muscle Shoals....... 4...Feb. 18, ’38. 46...W. M. Stanley........H. R. Nelson..........Box 511, Guntersville Dam, Ala. 
Nebtaskarnrewaeeici Onceanes ol, 20. Vo CORI, lexebicbyy Aka Stone C. F. Holdrege........ 327 North 41st Ave., Omaha, Neb. 
New Orleans........ re DO Chae STOO ete behets Lo lon ING WIREN soe aes Fy) E:-Johttison.iy cee: 317 Baronne St., New Orleans, La. 
New Mork ies ice c 3...Dec. 10, 719. . 3,355... George Sutherland....D. A. Quarles......... Bell Telephone Labs., Inc., 463 West St., New York, N. Y. 
Niagara Frontier.... 1...Feb. 10, ’25 20) ee GuMe Pollardane: ot Jin EES Mialbyertc. cence Buffalo Niagara Elec. Corp., 300 Electric Bldg., Buffalo, N. Y. 
North Carolina...... 4... Mar. 21, ’29 S85). Ro ee POUrakers vise) os VeR. Parrack... 3... ....Carolina Power & Light Co., Raleigh, N. C. 
Oklahoma City...... 7...Feb. 16, ’22. L200 AY Coe athe. pin. cians John Shawimwensss- ae. Oklahoma Gas & Electric Co., Oklahoma City, Okla. 
Philadelphia HOW CARES 2...Feb. 18, ’03. 6100... Hames Verkesie coy. care Ww: B. Mortoniinaneae Philadelphia Electric Co., Edison Bldg., Philadelphia, Pa. 
Pittsburgh. histo race wea Ose 517...E. W. Oesterreich.....G. R. Patterson....... Carnegie Institute of Technology, Pittsburgh, Pa. 
Pittsfield. cieterarche: «ste 1...Mar. 25, ’04. LSBs eee Acme CAGna cia antets ie Vin ee SCOVILe wane ies General Electric Co., Pittsfield, Mass. 
Portland Seon cp 9...May 18, ’09. 151...Corbett McLean...... Js Ap Hooper. .ac une. Northwestern Elec. Co., Public Service Bldg., Portland, Ore. 
Providence......... Lee dVlarol2; *20) OD es Wie Battal Sransevexcioees O. Ex Sawyernunc eer 56 Friendly Road, Auburn, R. I. 
rochester anya cvaern aes teenOcts Oe 14 e 95.5, Ci Ba Tates ects as tes WF, Cotter.G sa daake Stromberg-Carlson Tel. Mfg. Co., Rochester, N. Y. 
St. Louis. sete e eee es ion an- ela Oar 268) oR. Glasgowser ..s4 R. H. Baxter..........Southwestern Bell Tel. Co., 1330 Telephone Bldg., St. Louis, Mo. 
San Antonio RWS Troe 7...May 23, ’30. 43. Bro» La Pa Them... sugene Bissett) vacseoe San Antonio Public Service Co., Box 1771, San Antonio, Texas 
San Diego. Shee Sowevanre to oon SOR heey ensOnireerne seer CHT ANEVIER eas. acres San Diego Consolidated Gas & Elec. Co., San Diego, Calif. 
San Francisco....... 8... 0bec. 23, 04; 486, 2.C; AL Andrewssi5:.....M.:S: Barnes:......0.4 General Electric Co., 804 Russ Bldg., San Francisco, Calif. 
Saskatchewan....... 1OeOcts 14225 2 eee Karkpattickas... Mena Hlayanestie es seat Balfour Technical School, Regina, Sask., Canada 
Schenectady........ eet atiaecos Os. 403...C. W. LaPierre.....5.. On; Riutledges... sties General Electric Co., Works Lab., Schenectady, N. Y. 
Wéeattler aucune cca Oe anno: Ode LESReCy Ja wkesiyancctecte Aor seatindertnence sess Pacific Tel. & Tel. Co., 1200—3rd Ave., Seattle, Wash. 
Sharon nes De DeCr Lill u2zome 86c5 ko soteinerteasuics he sve C. L. Knotts.......... Westinghouse Elec. & Mfg. Co., Sharon, Pa. 
Spokane GroertarehePeiete ccs 9...Feb. 14, 713.. 627. ..Neal Haden as. -« ci G. L. Lane......,..... Washington Water Power Co., 825 Trent Ave., Spokane, Wash. 
Springfield.......... ire ane 20s ° 22), COSs. RSE, Curtisorer. ons cee Cera tie nee Westinghouse Elec. & Mfg. Co., Springfield, Mass. 
SVTACUSE ns wane eas 1...Aug. 12, ’20. 71S. CaW, Henderson’... 101...t0 Act Gripper. serine 523 E. Genesee St., Fayetteville, N. Y. 
Moledossmitenwetnes Joes june rd. O7i US es ES MO AW Vela... Merete W. M. Campbell....... Toledo Edison Co., Toledo, Ohio 
TTOTOREG teat ceo eo 10...Sept. 30, ’03. DSi tie De Gr Geigsers Ls Qe:. ove FwCy Barneseennise aie. Canadian General Electric Co., Ltd., 212 King St., W., Toronto 
eM ilSacccvea ey science Sere OCo ape oan LO Ze Ho AL WEF Jones Tice ciarccve HP Deughertyzas..- Southwestern Bell Telephone Co., Tulsa, Okla. 
UEbana cose. ote 62 A INOVe wo, O22: Ui orth Petia. crane Cy-AS Schilfetarn.. sei Illinois lowa Power Co., Champaign, III. 
Witalitae cs saeicm ec ee cd Eras Areal UOuee atts V OUD, [ree 3 ate AS Cokelaia: mranitecciarttans Utah Power & Light Co., Salt Lake City, Utah 
Vancouver waerecereconaiere On erealigeeon, meld LOW. - Geeks. Haspel Go neisicrors aK. Fadiwitt enter B. C. Electric Railway Co. Ltd., Vancouver, B. C., Canada 
Virginia.... ; 4...May 19522. ete olny MYUCASTNED Nena nis oe I Saunders2..0 pari 1042 Jamestown Crescent, Norfolk, Va. 
Washington......... 2...Apr. 9, '03... 332.,.R. W. Prince......... Bt. B: Criderpneeieeee 806—15th St., N. W., Washington, D. C. 
Wichita Bevery S Atos 7...Sept. 16, 37 46...W. J. Knightley...... RB. Gow. meen eaee Kansas Gas & Electric Co., Wichita, Kansas 
Worcester.......... 1...Feb. 18, ’20. 58...R. H. Bryant......... W.. Wy Lockes.. one sae Worcester Polytechnic Institute, Worcester, Mass. 
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